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IFrRODUCTIOH 
Field experiments with fertilizers oondiss ted by the 
Division of Agrouony, Texas Agricultural Experiment Station, on 
Lufkin fins sandy loam soil at College Station, Sexas, from 
1914 to 1921 showed that the soil does not respond readily to 
the fertilizer treatments used, as indioated by the yields of 
crops grown* This fact indioated that factors other than plant 
nutrients were the oause of this laok of response. The faot 
also suggested that a study of the ohemical and baoteriological 
aotivities of the soil might ^ow the relation of these activi­
ties to the fertility of the soil, since investigations in 
various parts of the world have shown that certain microbiolo­
gical activities in the soil as determined by laboratory tests 
are indicative of the orop-producing power of the soil or the 
relative crop-producing power of two or more soils. Brown 
(7, 8) in Iowa ^owed definitely that the nitrifying power and 
certain other baoteriological processes in the soil were 
correlated with the crop yields secured. Burgess (9) reported 
that "Hitrlfication (using the soil culture medium) is by far 
the most accurate biological soil test yet perfected for pre-
dioting probably fertility. In fact it is probably the best 
sln^e test yet developed for ascertaining the comparative crop-
producing power of arable soils." Wakanan (22) and a number of 
other workers have reported similar results. It has been found 
that different crops growing on the soil have a very different 
effeot on the bacterial activities of tie soil. 
In view of the above facts it was thought desirable 
to ma]s» a study of the ohemioal and miopobiological activities 
in the Luffcin fine sandy loam to determine if possible the 
relation of these activities to the crop-producing power of the 
soil under specific fertilizer treatments* Aocordin^y, an 
wcperiraent was planned in 1921 to obtain information along this 
line. The work, unfortunately, was delayed until the summer of 
1926 when it was begun actively. Remits were obtained during 
three crop seasons, 1926, 1926, and 1927, and the data secured 
are reported in this paper. 
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BEVISW OF LI2ERATUBE 
MieroblologLoal processes In the soil have been 
studied hy investigators for many years. Muoh work along this 
line has been done sinee 1877, when Sohloesing and Muntz showed 
definitely that nitrification is a biological process. The 
effect of various factors, such as temperature, moisture, air, 
organic matter, the reaction of culture medium, different 
chemical substances, fertilizers, plants, and different clipping 
systems on the various microbiological processes, have received 
considerable attention. Nitrification is the chief microbiologi-
oal process which is oonsidered in the worlc reported in this 
paper. It is not desired to review here all of the literature 
dealing with the study of nitrification since much of it has no 
direct bearing on this worlc. It is desirable, however, to con> 
sider the more important contributions on phases of the iiubject 
which are involved in this investigation. The references given 
include tho^ setting forth the effect of fertilizers, naanure, 
cropping systems, and seasonal conditions on nitrification. 
Warington (23) at Rothaa^ted as early as 1878 showed 
that crops and manurial treatment have an effect on the accumu­
lation of nitrates in soil. He found that firoadbalk field 
devoted to continuous wheat where the soil ireceived 14 tons of 
barnyard manure azumally for 28 years the content of nitrate 
nitrogen was about three times as great as that in the unmanured 
soil. He obtaiiied similar results on the soil growing barley. 
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Brown (6) in 1911 made a bacteriological study of 
field soils in Iowa. The study was made on soil in eight 
different cropping systems including continuous corn; contin­
uous clover; a two-year rotation of com and oats; two-year 
rotations of corn and oats in which clover, cowpeas, and rye 
were plowed under as green manure after oats; and a three-year 
rotation of corn, oats, and clover. The soil on the plots in 
the rotations had greater nitrifying and nitrogen-fl:^ng powers 
than that on the plot devoted to continuous com or clover. The 
use of green manures, clover, cowpeas, and rye, did not increase 
the nitrifying power of the soil. The nitrifying power of the 
soil was correlated with the yield of com. Later Brown (7, 8) 
reported further upon these investigations. Ho showed there was 
such a close relation between the bacterial activities studied 
and crop yields that a study of "bacterial activities in the 
laboratory may indicate quite accurately the crop-producing 
power of a soil or, at least, the relative crop-producing power 
of several soils." 
Brown (6) also studied the effect of manure on the 
soil in a four-year rotation of corn, corn, oats, and clover. 
He applied manure at the rates of 8, 12, 16, and 20 tons per 
acre and reported that the applications of 12 and 16 tons per 
acre brou^t about the greatest nitrifying power in the soil 
and gave the largest yields of corn. In general hs found that 
there was a close relationship between the bacterial activities 
stadled. and the orop-produolng power of tlie soil* 
Lyon and Blzzell (15) made studies on the relation of 
certain hi^r plants to tlie formation of nitrates In soil on 
which maize, timothyf millet, and potatoes were grown. It was 
found -ttiat during the most active growing period of maize, 
nitrates were frequently hi^er under maize than in a cultivated 
soil Tviiioh ho re no orop« Xhe soil under a mixture of maize eaid 
millet oontalned larger quantities of nitrates tiiaa the soil 
under tSa© millet GG.one, although the orop yields were ahout the 
same In both oases* 
Russell (21) at Rothaosted found that lani cropped to 
wheat and Isarley contained saaller amounts of nitrates than 
fallow soil. 
SSfhlte (26) noted that crops affect the nitrifying 
power of the aoil* He reported that corn land contained 24,91 
parts per million of nitrates; soil under clover sod, 13,14 
pa2!*ts per million; soil under clover and tiaothy, 9.23 per 
million; and soil under winter wheat, 36«47 parts per million. 
Allen (3) found that thDre was a dose relationship 
between nitrification and crop production on plots devoted to 
continuous culture of crops, but tl^re was no consL stent 
relation between nitrification and orop production on the plots 
in a three-year rotation of corn, wheat, and clover, and 
treated with barnyard msmure. 
Gainey atid Glbbs (11) in Missouri determined the nua» 
-»8-
ber of organisms, the armnonifylng power, and the nitrifying 
pov.'er of a soil v^ hich received manure, chemicals, and no 
treatment, undei;': (a) a six-year rotation, (b) continuous 
corn, (c) contiguous wheat, and (d) continuous timothy. 
The untreafcecl 3oils in continuous corn and wheat had rather 
low nitrifying powers.. The addition of manure and commorclal 
fertilizers, however, increased the nitrifying power. 
Albrecht (1) studied the effect of crops and cultiva­
tion on nitrate production. He found that a reduction in the 
amount of nitrates occurred when the crop was making the most 
rapid growth. ?/ith corn, nitrates accTjmulated until late In 
June, but decreased thereafter. No significant accumulation 
of nitrates ever occurred in oats and timothy sod, but a 
slight increase occurred after ihe crops were harvested. 
Albrecht (2) also determined the effect of long-continued 
treatments on the bacterial activities of soli, especially 
under continuous oats and continuous wheat. In this work the 
application of manure increased the accumulation of nitrates In 
the soil and the addition of lime Increased the nitrate content 
still further. 
Prescott (20), in Egypt, observed a relatively large 
accumulation of nitrates in a typical Nile alluvial soil under 
cotton, but no such accumulation occurred under wheat or maize. 
Martin and Massey (17) also report an accumulation of 
nitrates in soil \mder a growing crop of cotton. Yields of 
wheat on xmmanxired soils were better where the initial nitrate 
content was high than where it was low* 
Whiting and Sohoonover (26) made a rathsr esctensive 
study of nitrate production in field soils in Illinois over a 
period of four years. In tMs work several cropping systems 
and fertilizer treatoiants wore iised. The treatments included 
srop residues, manure, green loamire, limestone, and phosphorus, 
alone and in combination. following rotatations were used: 
potatoes, com, soybeans, and alfalfa (7 years); wlseat (red 
clover), corn, oats, clover or soybeans; corn, com, oats, 
clover; and com, corn, corn, soybeans^ Most of the viorlc was 
done on the soil under the corn. For oora, the plat treated 
with manure, lime, and phosphorus contained the largest 
quantity of nitrates durizig «aoh of the four years. IThis 
treatment also produced the largest yield of coim during two 
of the three years in which yields were reported. iUhe applica­
tion of manure brought about the smallest accumulation of 
nitrates. !£hese results apparently indicate that the yield of 
com and the amount of nitrates present in a soil are not 
always oorr^ated. Under the rotation of potatoes, com, 
soybeans, and alfalfa (7 years) more nitrates were produced in 
the soil than under tbe other rotations. !]?he plowing under of 
a green manure crop led to the production of larger quantities 
of nitrates tban did the application of manure. She addition of 
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phosphorus with the mannre and green manure increased the pro­
duction of nitrates. The lime increased the yield of corn more 
than it did the production of nitrates. 
Hall (12) in South Africa reported that land on which 
maize followed cowpeas out for hay contained more nitrates 
land where maize followed maize. 
Baldwin, Ifichter, and Lindsey (4) found that the 
rotation of crops on soils in Indiana increased the nitrifying 
power of the soil. Soil cropped continuously to wheat and to 
corn exhibited a lower nitrifying power than soil in a rotation 
of (a) corn, oats, wheat, clover and timothy; (b) com and wheat J 
and (o) corn, oats and wheat. 
Welton and ISorris (24) in Ohio made a stufly of the 
yields of wheat following potatoes and the relation of the 
nitrate content of the soil to the yield.of wheat. The work em-
"braced one-, two-, three-, four-, and five-year rotations in 
which wheat followed corn, soybeans, oats, clover, potatoes, 
and wheat. In general they fouad that the yield of wheat was 
somewhat higher after potatoes than after other crops. They 
state, "At the end of many seascais the nitrate content of potato 
ground ic much higher than is that of com, oats, wheat, clover, 
or soybean ground. This may account for the relatively hi^ 
yields of wheat that are frequently obtained when this crop 
follows potatoes." 
"High nitrate content of potato ground may be dae in 
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part to the relatively snsall amoxuit of nitrogen removed by 
the tubers and in part to a falloiir condition of the ground which 
seems to obtain during the last weeks it is occupied by the 
potato crop#" 
In 1922 and 1923 Murphy (18} stade a study of the 
nitrate content and nitrifying power of maniared and unmanured 
soil on which wheat had been grown continuously si nee. 1893. 
Manure had been applied at the average rate of 4 tons per acre 
for the last 26 years. He foujid that Hkq manured soil contained 
about twice as much nitrate nitrogen as the unmanured soil during 
the dormant period of the wheat. 3?he manured soil also exhibited 
a much greater nitrifying power than the unmanured soil. 
Karralcer (14) made a study of the nitrate content and 
the yield of wheat in seven different rotations of crops over a 
period of five years. The largest yield of wheat was secured in 
the three-year rotation of tobacco, wheat and clover ?^ile the 
largest amounts of ni trates were found in the soil in the three-
year rotation of corn, wheat and clover, averaging the results 
for five years. The averages for the last three years show 
that thez^ was a fairly close relationship between the amounts 
of nitrates in the soil and the yield of wheat. When, however, 
the results are considered by individual years, the relation­
ship between the quantity of nitrates and yields of wheat was 
rather general and had no correlation at numerous points. 
Earrakc made a study of the effect^ of certain crops on 
- 12 • 
the production of nitrates in tiae aoil during tie season 
following the growth of the orop. Sobaoco, heap, oats, soy­
beans, and corn were grown in small plots. The orops were 
removed and the plots were kept fallow during the fall, the fol-
lowing spring and susimer. She fonounts of nitrates were deter­
mined in Ootober, Hovember, and December and in April, May, 
Jxtne, July, and August of the £t)llowing year* Ihe largest amount 
of nitrates was found in the soil which grew soybeans arifl the 
smallest amount in the soil which grew hemp* The amount of 
nitrates inereased in the soil as the season advanced, from 
April to Augost. 
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METHOD OF G01DUC2Il«i THE EXPBRIttEBT 
Th® soil in a four-year rotation of cotton, oowpeas, 
com, and oats, and under continuous cotton and continuous 
corn was used in these studies. The soil devoted to oats, how­
ever, was not included in the study because the oats oacupied 
the land during the fall and winter and it was desired to maie 
the stud^les on soil under growing crops during the suauaer months. 
The soil is classified as Lufkin fine sandy loam. The ^face 
soil is gray to ashy gray in color, while the sabsoil is a gray 
or mottled, grayish and yellowish plastic clay. The topography 
of a typical Luffcin soil may be either flat, gently undulating, 
or slightly rolling, and this, together with the somewhat 
impervious nature of the subsoil, results in poor surface and 
Internal drainage. The soil used in these studies, however, has 
fairly good surface drainage, but the internal drainage is 
typical of the series. The ioiflcin soils in general are low in 
or^nic matter and nitrogen. In the virgin state these soils, 
in Texas, are forested, the heavier types mainly with post oak, 
and the more sandy types with pine and mixed hardwood. 
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Fertilizer Treatments 
The fertilizer treatments used in these studies 
are given below; 
Plot 10, Treatment per aore 
1 200 lbs, superphosphate 
100 lbs. eottonseed meal 
2 Orop residaes removed 
3 ao treatment - oheok 
4 200 lbs* superphosphate 
5 4 tons manure 
6 No treatment - oheok 
7 200 lbs, superphosphate 
4 tons manure 
8 107 lbs. rock phosphate* 
9 107 lbs. rook phosphate* 
4 tons manure 
10 Ho treatment - check 
These treatments were applied to each orop every year. 
*The rock phosphate contains the same amount of phosphoric 
acid as the 200 pounds of superphosphate. 
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Time and Method of TakliM; Samples of Soil 
Samples of soil were oollocted on each plot included 
in th.0 ea5)eriraent in May, June, July, August, and September, 
of 1925, 1926, and 1927. The samplas were baicen to a depth 
of seven inches, using a trowel or augor for tlio purpose. 
Saiiiples were collected at nine or ten different places on 
each plot, and a composite sample v/as obtained "by thorougiily 
mixing these samples. The composite samples so obtained 
were placed in quart mason Jars and ta^ en immediately to 
the laboratory where they were given suitable pjreparation 
for the particular tests desired, 
Microbiologjcal Studies 
These studies included determination of the amounts 
of nitrates in the soil under the growing crops and of the 
nitrifying pov/er of the soil. The nitrifying power of the 
soil, tiiat is xiitrification in the soil under laboratory con­
ditions, was determined according to the soil culture method 
of Brown (5) using airunonium sulphate. In 1S27, the study in­
cluded the nitrification of ammonium sulphate in the presence 
of the theoretical quantity of calcium carbonate required to 
neutralize the acids formed by the complete oxidation of the am­
monium sulphate to nitric acid and sulphuric acid, as suggested 
by Walcsman (22). The nitrates in both cases wei-e determined by 
the method of the Association of Official Agricultural Chemists 
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(19), axoapt In 1927 v/iien Harper's method (IS) was used* 
These determinations were made on samples ool-
leoted in May, June, July, August, and September of each 
year, 
Oheniloal Studies 
The chemical studies included determinations of 
the total nitro^ n^, active phospho2rf.o acid, and hydrogen-
ion concentration of the soil. The total nitrogen was de­
termined in the samples of soil collected in May, 19E5, 
1926, and 1927. The determination included nitrate nitro­
gen. 
The active phosphoric acid was determined by Fraps' 
method (10) on the samples of soil taken in May, 19E&, and 
May, 1926. 
The hydro gen-ion concentration was determined by 
the colorimetrio method, using tirie La Motte color standards, 
on the samples of soil collected in 1927. 
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EXPERIMEHTAL DATA 
As stated In the dlsoxisslon of the plan and method 
of conducting the experiment data were ohtaLned on: (a) the 
g^uantlty of nitrates present in the soil \inder the gro«7lng crop 
(b) the nitrifying power of the soil in the laboratory, (c) the 
total nitrogen of the soil, (d) the active phosphoric acid, 
(e) the hydrogenr>ion concentration (pH value) of the soil, and 
(f) the percentage of capillary water in the soil at time of 
sampling. £hese data were rather voluminous and it was deemed 
advisable to condense them into average tables for convenience 
of discussion. For instance, in discussing the effect of crops 
on the nitrate content of soil, the amount of nitrates under 
each crop at the several dates was averaged, and the averages 
thus obtained for the several crops were compared directly. In 
a lilce imnner the seasonal effects on the accumulation of 
nitrates were sbDwn by averaging the amount of nitrates in the 
soil under all the crops for each date of sampling. All of 
the data, however, are ^own in tables in the appendix. 
Microbiological Studies 
Under the heading of microbiological studies, the 
effect of crops, season, and treatments of soil on the accumu* 
lation of nitrates in the soil aiid on the nitrifyizjg power of 
the soil will be discussed* 
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Effeot of Crops on Aoomiralatlon of gltrates In Soil 
The data in lahles 1, 2, and 3 ^ow the effect of 
cotton, corn, and oowpeas on the accumulation of nitrates in 
the soil during the growing seasons of 1925, 1926, and 1927. 
In these tables the averago nitrate content of the soil for any 
treatment is found by averaging the quantity of nitrates in 
parts per million in the soil under each crop receiving that 
treatment, at the five dates of sampling. To illustrate, 
during the growing season of 1925 the average nitrate content 
of the aoil on Plot 1 (200 pounds superphosphate and 100 pounds 
cottonseed meal per acre) under continuous com was only .71 
parts per million, which is the arithmetic average of the 
nitrate content in parts per million of dry soil at the five 
dates of sampling. May 26, June 26, July 25, August 28, and 
September 30, 1925. 
The results secured in 1925 are presented in 
Table 1. It will toe observed that nitrates were present in 
rather small amounts in the soil under the growing crops. This 
low accumulation of nitrates is imdoubtedly due to the unusually 
dry season. The soil was practically air dry at the first 
sampling (2£ay 26) and at the third, sas^ling (July 25} and the 
moisti^re content was low at the other samplings. Tet as an 
average of all the treatments, the soil on which the rotated 
cotton was growing contained more than twice as much nitrates 
as the soil under either oontinuous cotton or continuous corn. 
Salvia 1« •*> Average amount of nitrogen as nitrate in parta per million in soil 
under different crops. May to Septemljer, inolnsive, 1926 
Plot 
iro« treatment per aore 
Continu­
ous 
oom 
Rotated 
corn 
Continu­
ous 
cotton 
Rotated 
cotton 
Rotated 
cowpeas Average 
1 BOO 11)3« superphosphate 
100 lbs* cottonseed meal 
P«p*m» 
0,71 
]^,p*m, 
1.02 
i*.p.m. 
0.59 
P.p.m. 
1.40 
P.p.m,-
1,36 
P.p«a. 
; 1.02 
s Crop residues removed 0,47 0.99 0,47 1,19 0.78 0.78 
3 Ho treatment - check 0.55 1,Z2 0.43 1,64 0.S3 0.96 
4 200 lbs« superphosphate 0.49 1.14 0.79 1.64 0.86 0.98 
S 4 toxm manure 0.69 2.17 0.96 1.90 1,35 1.41 
6 So treatment - cheok 0,48 0.99 0.50 1.10 0,87 0,79 
7 200 lbs* superphosphate 
4 tons manure 0.92 1.34 1.01 2.06 1.45 1,36 
8 107 lbs. rook phosphate 1*01 1.07 0,82 1,87 1.13 1,18 
9 10V lbs* rook phosphate 
4 tons manure 1.10 0,88 0.92 3.28 2.45 1,73 
10 Ho treatment - oheok 0,97 0,79 1.02 2.41 1.73 1.38 
iarera^ 0.74 1.17 Ov78 1.^85 1.28 
• 20 -
It should be pointed out that the soil -under crops grovm in 
rotation contained relatively much larger quantities of 
nitrates than the soil under continuous crops, although the ab­
solute amounts were small. It is noticeable also that the soil 
receiving manure contained relatively larger amounts of 
nitrates than the other treatments. The soil on which all crop 
residues have been removed since 1914 contained the smallest 
amount of nitrates* While ttere was some observable effect of 
crops on the accumulation of nitrates in the soil, it may be 
stated safely that the unprecedented dry season of 1925 prevent 
ted a typical expression of the effect that crops may have on 
the accumulation of nitrates in tbe soil, as will be shown by 
the data obtained during 1926* 
The data secured on the effect of crops on the 
accuisalation of nitrates in the soil during the season of 1926 
are given in Table 2. Dhese data show that the soil under 
crops grown in rotation, (cotton, com, and cowpeas) contained 
significantly larger amounts of nitrates than the soil under 
contixnious cotton or continuous com. She soil on which 
rotated com was growing contained, as an average for the season 
IS.18 parts per million of nitrates in dry soil, as compared 
with 8.58 parts per million for tto soil under continuous corn. 
The results are in agreement with those of Brown (6) in Iowa. 
The soil under rotated corn apparently showed less variation in 
nitrate content among the different treatments than tbs soil 
Table 2. • Average amoxint of nitrogen as nitrate in parts per million in soil 
Tinder different orops, May to September, inclusive, 1926 
Plot 
Ho. 
Treatment per aore 
Continu­
ous 
oorn 
Rotated 
oom 
Continu­
ous 
ootton 
Rotated 
ootton 
Rotated 
eowpeas 
Average 
1 200 lbs* superphosphate 
100 lbs. cottonseed meal 
1'' .p .m. 
6.29 
JP.p.m. 
10.19 
P.p.m. 
11.13 
P.p.m. 
9.76 
P.p.m. 
12.22 
P.p.m. 
9.92 
2 Crop residTxes removed 5.82 10.74 5.95 8.94 6.12 7.51 
2 No treatment - 7.04 11.50 5.89 10.64 7.04 8.42 
4 200 lbs« superphosphate 7.03 12.05 7.62 8.81 12.89 9.68 
6 4 tons manure 9.22 14.35 10.46 13.24 12.80 12.01 
6 Iffo treatment " oheck 6.09 12.96 10.26 11.16 5.52 9.20 
7 200 lbs. superphosphate 
4 tons manure 10.50 15.38 15.84 14.57 15.31 14.32 
8 107 lbs. roolc phosphate 10.89 13.64 10.68 9.20 12.96 11.47 
9 107 lbs. rook phosphate 
4 tons manure 12.02 17.45 11.07 11.16 17.43 13,83 
10 Ho treatment - ohecSc 10.90 13.55 11.51 11.78 12.55 12.06 
Average 8.58 13.18 10.04 10.93 11.48 
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bearing the other crops. I'he largest amount of nitrates 
(17.45 parts per million) occurred on the plot receiving rock 
phosphate and manure (rotated corn). This treatment also pro­
duced the largest amount of nitrates (17.4S parts per million) 
on the soil under cowpeas. The treatment of manure and super­
phosphate brought about the greatest production of nitrates 
for both rotated and continuous cotton. 
The effect of crops upon the quantity of nitrates in 
the soil during the months of May, June, July, August, and Sep­
tember, 1926, may be seen by referring to Tables El to 25, in­
clusive. There was not much difference in the guajitity of ni­
trates present in the soil under the different crops at the 
first sampling, in May. On June 16, however, the soil under the 
cowpeas had the largest amount of nitrates, 10.07 parts per mil­
lion, while the soil under continuous corn and rotated cotton 
contained 6 parts per million. A month later, on July 17, the 
soil under rotated cotton, as an average of all the treatments, 
contained more nitrates (17.82 parts per million) than the soil 
under the other crops. This iiigher content of nitrates may have 
been due to the. greater moisture content of the soil bearing 
rotated cotton since it contained about 8 per cent of capillary 
water as compared with ii,74 per cent in the soil under continu­
ous cotton (T«.biQS 71 to 76). This statement, however, does 
not appear to be tenable since the soil under continuous cotton 
contained nearly as much nitrate as the soil under rotated 
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ootton. In fact tbe soil on Plot 7 (manure azid superphosphate) 
under continuous ootton contained more nitrates (30.19 parts 
per million) than any other treatment on July 17, and it oon-
tained only 4.6 per cent of capillary water. 
She average quantities of nitrate nitrogen found in 
the soil under -Qie different crops in 1927 are shown in lable 
3. As will l>e observed, there were no great difCerenoes in the 
quantity of nitrates found in the soil under the different 
crops, yet tie soil under continuous com, in the case of every 
treatment, contained smaller amounts of nitrates than the soil 
under other crops. The soil under rotated ootton and under 
rotated eom contained on the average equal amounts of nitrates 
dxirLng the season. 
The nitrate content of the soil under the various 
crops at the five samplings, in May, June, July, August, and 
September, 1927, is shown in Tables 26 to 30, inclusive. At 
the beginning of the season, on May 18, the soil under rotated 
ootton contained the largest, ani the soil under continuous 
corn the smallest, quantity of nitrates. On the next date of 
sampling, June 18, the soil growing rotated cotton still con­
tained the greatest amount of nitrates, 10,68 parts per 
million, or more than four times the amount in the soil under 
continuous corn (Table 27). A moath later, July 18, the nitrate 
content of the soil under all of thei crops was almost the same. 
Considering the results for the three years of the 
Table 2.— Average amount of nitrate nitrogen in ports per million in soil 
under different orops. May to September, inolusive,. 19E7 
Plot 
HOi. 
Treatment per a ore 
Continu­
ous 
com 
Rotated 
corn 
Contino-
OUS 
cotton 
Rotated 
cotton 
Rotated 
cowpeas Average 
1 200 lbs. superphosphate 
100 lbs* cottonseed meal 
P«p.m. 
2.82 
P.p.m. 
4.12 
P.p.m. 
4.82 
p.p.m. 
5.99 
P .p.m.. 
4.98 
P.p.m. 
4.55 
B Crop residues removed 2,81 4.51 2.82 4.54 2.78 2.89 
Z Ho treatment - cheok 2.87 4.41 4.41 5.17 2.87 4.15 
4 200 lbs. superphosphate 2.24 4.22 4.28 5.97 4.19 4.42 
5 4 torn manure 2.91 5.07 5.29 7.44 6a7 5.58 
6 Ho treatment ohealc 2.07 4.76 5.20 6.47 4.55 4.81 
7 200 lbs* superphosphate 
4 tons manure 2.76 6.48 6.12 7.46 5.91 5.95 
8 107 lbs. rook phosphate 2.49 . 5.20 5.94 6.47 5.29 5.20 
9 107 lbs* roc3c phosphate 
4 tons manure 4.29 12.88 5.28 6.71 6.82 7.20 
10 Ho treatment - cheo'jk 4.21 11.42 5.71 7.28 4.92 6.71 
6 
Average 2.46 6.22 5.09 6.25 5.05 
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experiment, it may l)e stated that the orops and cropping systems 
used affected the accumolation of nitrates in the soil. The 
soil under rotated cotton contained the largest amount of 
nitrates during the crop seasons of 1925 and 1927, "but the soil 
under rotated corn contained the largest average amount for the 
three years, whioh was due mainly to the large amounts in the 
soil in 1926 after the com had ceased taJcing up nitrates. The 
soil under continuous cotton and under continuous corn contained 
smaller amount of nitrates than the same soil under a rotation. 
This shows that the continuous growing of one crop on the soil 
has a depressing effect on the accumulation of nitrates. 
A statistical analysis of all the data obtained in 
the experiment was made, the results of which are discussed 
later, but a discussion of the correlation existing between the 
quantity of nitrates in the soil aiTd the yiolde of crops is 
pertinent here. 
"' i ' '  » ' " i ' j ' 
Correlation coefficients bet-wesn the amount of nitrates 
in the soil ai]d the yields of cotton and com were computed. 
Significant positive correlation between the average quantily of 
nitrates in the soil during ths season and the yield of cotton 
occurred in 1926 and 1927 (Table 14). In 1926 the correlation 
coefficient between nitrates and the yield of continuous cotton 
was .548 jb«JL49{ and in the case of rotated cotton the cor-' 
relation co«#ia?icient was .493 i,162. In 1927 the correlation 
coefficient oetween the amount of nitrates and yield of 
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Gontlnuous ootton was *654 ±«122, and In the case of rotated 
ootton it was .880 x.051. Both, of these correlation 
coefficients are significant and show that the yield of cotton 
is closely associated with the amount of nitrates in the soil. 
When the results of the two years, 1926 and 1927, are 
considered together even more significant correlations are 
obtained. Fqv example, the correlation coefficient between the 
yield of oontinuous ootton and the average amount of nitaJates in 
the soil during the season was .831 ±.047, which is considerably, 
more significant than the correlation for each individual year. 
The coefficient of correlation betv/een the yield of rotated 
ootton and the average amount of nitrates in the soil during 
the two seasons was .893 ±.031, which is also significant. 
Coefficients of correlation between the yield of 
corn and Vae q.\iantity of nitrates in ths soil were calculated, 
the results of which are reported in Table 15. There appeared 
to be no correlation between the yield of oontinaous corn and 
the amount of nitrates in the soil during the crop seasons of 
1926 and 1927. On the other hand, there was a significant 
negative correlation between the yield of rotated corn rwA the 
amount of nitrates in the soil, the coefficients of correlation 
being - .688 ±.140 in 1926 and - ,728 ±.100 in 1927. 
These results show that the yield of ootton was more 
closely associated with the amount of nitrates in the soil than 
was the yield of com. This is probably due to the fact that 
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oottou puts on fmlt over a ratbsr long period and uses 
nitrates during most of the period, while corn is a determi­
nate type of plant, setting its fruit in a sihort period of 
time, and perhaps did not talce up nitrates from the soil after 
the sampling in July. The results appear to show that under the 
particular conditions ootton was a better "soil indicator" 
than oom. 
Effect of Season on Aoqumalation of Hitrates 
She amount of nitrates in th» soil at each date of 
saa^ling in 19g5, 1926, and 1927 is given in Sables 4, 5, and 
6* The Q.uantity of nitrates for each date is the average 
amoimt found in the soil under the five crops* For example, 
the soil on the plot receiving ^0 pounds of superphosphate 
and 100 pounds of cottonseed meal per acre contained 4.62 parts 
per million of nitrates on May 17, 1926, which was the average 
amount of nitrates in the soil receiving the treatment on con­
tinuous cotton, rotated ootton, continuous oom, rotated com, 
and rotated cowpeas on that date. It should be pointed out 
that averaging the figures in this manner may mask the effects 
of the individual crops. Since the same crops are present in 
each case, the average does not introduce a variable althou^ 
it may mask or obscure taae influence of the individual crops, 
as mentioned above. The effect of season on ttie accumulation 
- 28 -
of nitrates in the soil imder each orop may b© noted by refer­
ring to Ifables 31 to 45, inclusive. 
])urlng tiie growing season of 1925 the amo\mt of 
nitrates was xinusually small at every date of sampling (Table 4) • 
In a general way the acciumilation of nitrates in the soil did 
not vary muoh during the season* The samples colleoted on May 
26 had a greater oonoentration of nitrates tlsan tbe samples 
taken on the other dates, althou^ it may be said that the 
season was ao dry that the lax:]c of moist'ure was the controlling 
factor in the production and accumolatLon of nitrates at all 
timds duriiig the season. 
j&ren though nitrates were present in such small 
amounts, the soil on the plots which received manure con­
tained relatively larger amoimts of nitrates than the soil 
which received other treatments. She plots on which the crop 
residues were removed had the smallest amo\mt of nitrates. 
In 1926 conditions were much more favorable for the 
accumulation of nitrates in the soil than they were in 1925. 
The quantity of nitrates In the soil gradually increased from 
Hay to August and decreased thereafter, as shown In Table 5. 
On the latter date the average content of nitrates was 16.44 
parts per million, which apparently Is a fairly high concen­
tration of nitrates for Lufkin fine sandy^ loam. The soil 
treated with manure had larger guantities of nitrates at each 
date of sampling, as a rule, than the soil receiving other 
Table 4. - Amoiint of nitrate nitrogen in parts per million of soil 
at different dates in 1925 
Plot 
!9o. 
Treatment per aei^s Uay 
26 
June 
26 
July 
25 
AU€« 
28 
Sept. 
SO 
Average 
1 200 lbs# superph-osphate 
100 lbs« cottonseed meal 
P.p.im. 
1.37 
!l?«p.m. 
1.17 
P.p.m. 
1.01 
P.p.m. 
0.68 
^.p.m. 
0.8S 
P.p.m. 
1^01 
2 Crop residues removed 1.16 1.01 0.81 0.40 0.52 0.78 
3 So treatment - ohecdc 1.59 0.94 1.19 0.44 0.62 0.96 
4 200 lbs* superphosphate 1.67 1.28 0.99 0.55 0.53 0.98 
& 4 tons mazmre S.37 1.42 1.95 0.61 0.72 1.42 
6 Ho treatment - oheok 1.27 0.74 0.88 0.52 0.53 0.79 
7 200 lbs. superphosphate 
4 tons manxire 1.70 1.40 1.65 0.78 1.25 1.36 
8 107 lbs. rook phosphate 1.94 1.09 1.19 0.89 0.80 1.18 
9 107 lbs. rook phosphate 
4 tons manure 1.94 1.94 2.14 1.41 1.20 1.73 
10 Ho treatn^nt - ohedk 2.02 1.64 1.52 0.80 0.91 1.38 
Average 1.69 1.26 1.3S 
H
 • 
O
 0.79 
Table 5. - Amoxmt of nitrate nitrogen in parts per million of soil 
at different dates in 1926 
Plot 
HO. 
Ireatioent per aore Uay 
17 
jTune 
16 
July 
17 
Aug. 
17 
Sept. 
17 
Average 
1 200 lbs* saperphosphate 
100 lbs. cottonseed meal 
f .p.m. 
4.62 
P.p.m. 
5.78 
!Pop.m. 
12.96 
P.p.m. 
16.91 
:^.p.a. 
9»26 
jp.p.m. 
9.91 
Z Crop residues removed 4.66 5.65 7.41 11.82 8.01 7.51 
3 No treatm^at - ohedk 4.98 6.18 9.26 13.63 8«05 8.42 
4 200 lbs* superphosphate 5.45 6.92 12.33 15.14 8.97 9.76 
fi 4 tons manure 5.82 9.24 17.20 16.12 11.29 11.93 
6 Ho treatment - oheoilc 4.39 6.61 13.63 13.30 8.05 9.20 
7 200 lbs. saperphosphate 
4 tons manure 6.72 9.24 19.73 
H
 
CO si 
12.00 13.92 
8 107 lbs. rook phosphate 5.82 9.74 15.64 17.84 8.13 11.43 
9 107 lbs. rook phosphate 
4 tons manure 6.00 10.40 20.53 19.29 12.92 13.83 
10 Ho treatment - oheotic 6.59 8.75 16.32 18.54 10.05 12.05 
Average 5.51 7.86 14 .50 16.44 9.67 
treatments* The soil on which the crop residiies were removed 
contained, on the average, less nitrate nitrogen than the 
other treatments* 
The amounts of nitrates in the soil xinder each crop 
in May, June, July, August, and September, 1926, are given in 
Tables 36 to 40, inclusive. On Kay 17, tha soil under all of 
the crops contained about the same amount of nitrates, ranging 
from 5.25 to 6*00 parts per million on the basis of dry. soil. 
On the second date of sampling, June 16, the soil under each of 
the five crops had increased in quantity of nitrates. The soil 
under oowpeas contained the largest amount of nitrates, 10.07 
parts per million, and that xmder continuous corn the smallest 
amount, 6.05 psirts per million. At the third saiopling, which 
was mde on July 17, the soil under rotated cotton contained 
the largest, and that under continuous corn the smallest 
amount of nitrates. On August 17 the soil \uider rotated corn 
had the greatest concentration of nitrates found in the experi­
ment, 25.23 parts per million, as an average of all the treat­
ments. This large accumulation of nitrates apparently was due 
to conditions favorable for ths production of nitrates and also 
to the fact that the corn was no longer taking up nitrates from 
the soil. There was a smaller amount of nitrate nitrogen in the 
soil under all of the (strops in September than there was in 
August. 
The results obtained in 1927 are reported in Table 6. 
Table 6. - Amount of nitrate nitrogen in parts per million of soil at 
different datas in 1927 
Plot 
No. 
OJreatment per acre May 
18 
June 
18 
J\ily 
18 
Aug. 
18 
Sept. 
23 
Average 
1 200 lbs. superphosphate 
100 lbs. oott-onseed meal 
P.p.m. 
6.03 
^.p.m. 
5.46 
P.p.m. 
2.54 
i^ .p.ra. 
2.47 
!p.p.m. 
6.26 
P.p.m. 
4.55 
2 Crop residues removed 4.21 4.79 2.44 2.41 5.63 3.90 
Z Ho treatment - cbecifc 6.52 4.65 2.46 2.56 5.54 4.15 
4 200 lb s• supe rpho spha te 5.28 5.52 2.60 2.66 6.06 4.42 
& 4 tons m^ure 7.70 7.10 2.77 2.70 7.62 5.58 
6 lio treatment - oheotc 6.54 6.50 2.68 2.40 5.92 4.81 
7 200 lbs. superphosphate 
4 tons manure 8.23 7.31 3.26 3.03 7.77 5.94 
8 107 lbs. roGlc phosphate 7.68 6.10 2.88 2.66 7.18 5.30 
9 107 lbs. rooJs phosphate 
4 tons manure 10.47 8.80 3.26 3.91 9.73 7.23 
10 No treatment - oheok 8.80 9.66 3.81 3.98 7.29 6.71 
Average 7.06 6.59 2.87 2.88 6.90 
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These data Indicate that conditions in 1927 were not as favor­
able for the production and aooumuilatlon of nitrates in the soil 
as were the conditions in 1926. The quantity of nitrates in tbe 
soil decreased from May to July aad August and Increased there­
after. The soil which received manure contained the largest, 
and the soil with the crop residues removed the smallest amount 
of nitrates in 1927. In general this was true at each date of 
sampling during the three years. 
The data on each individual crop for each date of 
sampling in 1927 are given in Tables 41 to 46, inclusive. 
Hitrlfying Power of Soil 
Soils from the different plots were studied from the 
standpoint of their ability to nitrify ammonium sulphate, 
according to the method suggested by Brown (6). These studies 
were made during 1926 and 1927. 
The average nitrifying power of the soil tinder the 
various crops and treatments in 1926 is i^own in Table 7. The 
soil from the plots imder continuous cotton exhibited a mucli 
greater nitrifying power at each date of sampling than the soil 
from the plots under the other crops. As an average of all the 
trea^ents this soil was able to nitrify 26.6 per cent of the 
nitrogen added in ammonium sulphate in four weeks, while the soils 
from the plots growing continuous com, rotated ootton, rotated 
go 
1 
S 
Z 
4 
6 
6 
7 
8 
9 
10 
Av 
Table 7* - Average amount and petroentage of nitrogen in ammonituQ sulphate 
nitrified in soils under different orope, Jime to September, 
inolualve. 1926 
Continuous 
corn 
T 
Rotated 
corn 
Continuous 
cotton 
26.2 
19.8 
21.8 
22.9 
ZZ,5 
2\.3 
37.3 
31.0 
41.2 
15.7 
26.6 
Rotated 
ootton 
1^ 
5.31 
3.22 
3.31 
4.49 
8.75 
4.01 
7.54 
4.92 
7,89 
1.10 
5.05 
Rotated 
eowpe as 
Average 
4.12 
2.49 
2.80 
2.75 
4.71 
2.92 
5.17 
3.31 
5.01 
2.49 
3.58 
13.7 
8.3 
9.3 
9.2 
15.7 
9.7 
17.2 
11.0 
16.7 
8.3 
11.9 
7.27 
5.19 
4.71 
6.26 
8.68 
4,73 
9.20 
7.35 
6.28 
2.55 
6.22 
24.2 
17.3 
16.7 
20.9 
28.9 
15.8 
30.6 
24.5 
20.9 
8.5 
20.7 
7.56 
5.96 
6.54 
6.88 
10.05 
6.40 
11.19 
9.30 
12.37 
4.72 
8.00 
17.7 
10.7 
11.0 
16.0 
29,1 
13.4 
24.9 
16.4 
26.3 
3.7 
16.8 
6.13 
5.23 
4.02 
6.30 
6.26 
4.60 
8.22 
6.71 
6.67 
2.47 
5.36 
20.5 
14.1 
13.4 
17.7 
20.8 
16.3 
27.4 
22.4 
18.9 
8 .2  
17.9 
6.08 
4.42 
4.28 
5.14 
7.69 
4.53 
8.26 
6.32 
7.44 
2.67 
5.68 
20.3 
14.0 
14.2 
17*1 
25.6 
16.1 
27.6 
21.1 
24.8 
8.9 
18.9 
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cowpeas, and rotated corn converted into nitrate 11.9 per cent 
16.8 per cent, 17.9 per cent, and 20.7 per cent, respectively, 
of the nitrogen added. Data on the nitrifying power of the 
soil under each crop at the several dates of sampling in 1926 
appear In Tables 46 to 54, inclusive. 
If the effects of treatments are considered, equally 
striking results are noted. The soil treated with manure and 
superphosphate gave the hipihest nitrifying power for the season 
of 1926 when the results obtained from the soils under all the 
crops are averaged (Table 7). In general, the soils which re­
ceived nitrogen, either In the form of cottonseed meal or 
manure, showed a more vigorous niti-lfying power than the other 
soils. Perhaps the most striking feature of the results given 
in Table 7 is that the soil from Plot 10, which received no 
treatment, showed the weakest nitrifying power with every crop. 
Yet this soil had a much greater accumulation of nitrates than 
the soils from Plots 3 and 6 which also received no treatment 
(Table 2). The cause of this discrepancy is not apparent from 
the data. 
The application of phosphoric acid, either in the 
form of superphosphate or rock phosphate, increased the 
nitrifying power to some extent but not nearly as much as the 
cottonseed meal or manure. 
In 1927 two series of tests were made. In one 
series ammonium sulphate was used alone and in the other 
•• 36 "• 
suffioient calcium carbonate was addecL to Iceep the reaction 
basic. The average results obtained during the season are 
given in Table 8. The addition of lime with the ajanioniuni 
sulphate greatly increased the nitrifying power of the soil 
and wiien all of the treatments are considered about six and 
one-half times as much nitrates v/ere fonaed with the lime as 
vdthout lime. This is an interesting fact, since it was not 
expected that the increase would "be so lar^^e. The use of lime 
appeared to reduce the variation in the nitrifying pov/er of 
the soil which received various fertilizer treatments. The 
results obtained in iy27 are given in Tables 65 to 59 ixiclus-
ive. 
The nitrogenous materials, cottonseed meal and 
manure, increased the nitrifying power of the soils tested 
both with and vdthout lime. Superphosphate and rook phos-
pimte increased slightly the nitrifying power of the soil, 
but not to the same extent as the tianui'e and cottonseed nieal. 
In 1927 the soil iinder continuous corn exlaibited 
a slightly greater nitrifying power than the soil under the 
other crops." 
Considering the results for the two years, it may 
be said that the soil treatments affected the nitrifying 
power to a considerable extent. In general the soil which 
received nitrogen either i/i the form of cottonseed meal or 
manxire had a greater nitrifying 
Table 8,- Average nitrifying power of soil expressed as milligrauns of nitrate 
nitrogen in 100 grams of dry soil. May to Septemljer, inclusive, 1927. 
Plot 
KO. 
Oontizxuous 
com 
Rotated 
oocu 
Continuous 
cotton 
Rotated 
cotton 
Rotated 
oowpeas 
Average 
Ammonj 
sulpli^ 
lum . 
iite 
Ammonj 
sulphs 
Lmn 
3Lte 
Amnionj 
sulpha ute 
AmmozU 
sulpha 
Luoi 
ikte II
 
o
 
Lum 
lite 
Ammonj 
sulpha 
Ltun 
^te 
Alone CaCOg Alone CaCOa Alone CaCOa Alone CaCOg Alone GaGOs Alone Cado^ 
Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. 
1 3.7Z 28.34 5.08 27.16 4.00 23.27 3.90 27.16 3.16 25.39 3.97 26.24 
B 2.48 22.21 4.33 21.58 2.26 20.80 2.39 22.07 1.99 22.52 2.69 21.84 
2 3.18 25.27 4.61 24.66 2«25 20.53 2.91 20.29 1.98 22.33 2.99 22.62 
4 4.47 29.01 5.80 24.17 3.37 22.75 3.68 25.76 2.80 23.64 4.02 25.07 
B 6.17 31.91 5.91 24*44 4.35 26.53 4.22 27.87 4.25 29.08 4.98 27.97 
6 2.78 23.51 4.72 23.69 2.65 19.19 2.94 23.90 2.35 21.02 3.09 22.26 
7 5.08 34.98 5.98 25.06 4.10 24.51 5.10 28.35 4.59 28.05 4.97 28.19 
8 3.87 30.67 4.30 25.01 2.65 21.53 4.59 26.47 3»ZZ 25.52 3.73 25.84 
9 5.99 34.07 4.34 23.36 4.36 23.60 4.25 27.16 2.99 24.44 4.39 26.52 
10 2.99 28.68 1.90 21.96 '1.93 19.04 2.62 19.05 1.93 11.27 2.27 20.00 
AV. 4.48 28.87 4.70 24.11 3.19 22.18 3.66 24.81 2.93 23.33 3,79 24.66 
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power and contained more nitrates than the soil receiving 
other treatments. The soil treated with 4 tons of manure and 
200 pounds of superphosphate aiiowed a more vigorous nitrifying 
power than the soil which received other treatments, 
The soil under rotated corn had a slightly greater 
nitrifying power tiiam the soil under continuous com. On the 
other hand, the soil under continuous cotton had a greater 
nitrifying power than soil tmder the other orops« These facts 
seem to indicate that cotton may 15e grown continuously on this 
particular soil with less reduction in yield than can com. 
This is confirmed by puMished data on the yields of crops on 
the plots used in these studios over a period of 14 years in 
which it is shown that the yield of continuous com declined 
more than the yield of continuous cotton (Texas Agricultural 
Experiment Station Bulletin 390, 1928). 
While the preceding discussion considers nitrifying 
power of the soil with various trealzaents under different 
crops., the exact relation between the nitrifying power and 
yield is not taken up. This relation is perhaps indicated 
more olt?b:rly by the use of statistical methods. Accordin^y, 
correlations between the nitrifying power of the soil and the 
yields of cotton and corn were made, the results of which are 
given in T^^igg 14 and 15. 
A positive correlation between the yield of cotton 
and the nitrifying power of the soil was obtained in 1926 and 
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1927. The oorrelation coefflolent between the yield of oon^ 
tinuoua cotton aiid the nitrifying power of the soil was 
.408 xol78 in 1926 and .710 s.lOS in 19E7, the latter "being 
significant. The correlation between the yield of rotated 
cotton and the nitrifying power of the aoil was significant in 
both years, being .862 x.065 in 1926 and #732 ±.104 in 1927. 
The correlation between the yield of .com and the 
nitrifying power of the soil is shown in Table 16. A positive 
correlation between the yield and the nitrifying power of the 
soil was found to exist in all oases, but it was significant 
only in the case of the rotated com in 1926, the coefficient 
of oorrelation being ,768 ±.088. When the results obtained in 
1926 and 1927 are considered together, the coefficient of 
correlation v/as .724 ±.072, which is significant. These results 
show that the yield of com is more closely correlated with the 
nitrifying power of the soil than with the amount of nitrates 
in the soil under the growing crop. 
- 40 * 
Chemloal Studies 
The ohemioal studies included analyses for total 
nitrogen, active phosphoric acid, hydrogen-ion concentration, 
and the relation of these to each other suod to the yield of 
crops• 
total Hitrogen 
She percentage of total nitrogen in the soil under 
the different treatments in May, 1925; May, 1926; and May, 
1927 is given in Tables 9, 10, and 11. It will he observed 
that the soil which received nitrogen, either in the form of 
cottonseed meal or farm manure, contained slightly mors nitro­
gen than the soil which received no nitrogenoiis manures* For 
instance. Plot 1 which received annually 200 pounds of super­
phosphate aM 100 pounds of cottonseed maal contained more nitro­
gen than either Plot 2, which had the crop residues removed 
yearly since 1913, or Plot 3 which received no treatment of any 
]clnd. Plots 5, 7, and 9, wMch received 4 tons of manure with 
or without phosphorus, had more nitrogen than the nearest un­
treated check plccs. These data also show that the percentage 
of nitrogen Increases progressively from Plot S to Plot 10, 
?dien all the plots on the five blocks are considered. 
The percentage of total nitrogen was positively cor­
related with the amount of nitrates In the soil under the 
Table 9# - Total nitrogen in samples collected May 26, 1926 
Plot 
iro. Treatment per acre 
Continu­
ous 
corn 
Rotated 
corn 
Continu­
ous 
00 tton 
Rotated 
cotton 
Rotated 
covpeas 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
Per bent 
!O53 
Per oent 
.054 
Per oent 
.059 
t'or cent 
.067 
Per cent 
.054 
2 Crop residues removed .046 .051 •048 .047 .057 
3 Ho treatment - check ' .051 
j 
.060 ,045 .046 .051 
4 200 lbs. superphosphate .061 .051 .052 •052 .048 
5 4 tons manure .067 .054 • 060 .,066 .067 
6 Ho treatment - oh©ok .060 .052 .054 • 049 .052 
7 200 lbs. superphosphate 
4 tons manure .059 .060 .066 .060 .057 
8 107 lbs. rook phosphate .066 .065 .062 .058 .051 
9 107 lbs. rook phosphate 
4 tons manure ,068 .060 .063 .061 .054 
10 Uo treatment - check .060 .051 .063 .064 .068 
SaloXe 10. - Total nitrogen in samples of soil oolleoted Hay 16, 1926 
Plot 
Ho. Treatment per aore 
Peroegtage of nitrogen in aoll tiader 
' Gonti: contiim* 
ous 
oorn 
Per cent 
.043 
• 046 
.045 
.055 
.057 
.045 
•065 
.057 
.066 
.060 
Kota^d
oorn 
Lnu-
ous 
oot ton 
Par oent 
•045 
•041 
•042 
•044 
•049 
.056 
.065 
.059 
• 058 
•051 
Rotated 
cotton 
Per cent 
-.050 
•049 
•048 
•048 
•057 
•050 
•055 
•054 
.057 
.046 
Rotated 
oowpeas 
Per oent 
.050 
.045 
.042 
•048 
.052 
•041 
^059 
•057 
-.056 
^054 
1 200 lbs. superphosphate 
100 Ihs. oottonseed meal 
2 Orop residues remoyed 
3 5o treatment - oheoi: 
4. 200 lbs. sTiperphosphate 
5 4 toxffl manure 
6 Ho treatment - ohecik 
7 200 lbs* superphosphate 
4 tons manxtre 
8 107 lbs. roolc phosphate 
9 107 lbs* rook phosphate 
4 tons manure 
10 Ho treatment oheok 
Per cent 
.055 
•050 
•047 
•046 
•056 
.052 
•055 
•047 
•053 
•051 
No 
1 
g 
3 
4 
e 
6 
7 
6 
9 
10 
Table 11. - Total nitrogen in samples of soil collsoted 
May 18, 1927 
Treatment per acre 
PercentaflB of nitrogen in soil under 
J i i  i i u a i  . 1  p M i | i a u  • •  i i . i i j i i M  M i l l  m i i ' i . i  n i l  I  
cSontinu-
ous 
corn 
^otaTSecC 
corn 
Per cent 
CJontinu-
ous 
cotton 
Per cent 
.042 
.038 
.039 
.041 
.046 
.052 
.061 
.065 
.054 
.048 
j^otated 
cotton 
i*er cent 
.047 
.044 
.051 
.044 
.047 
.045 
.051 
.056 
.051 
.044 
Rotated 
cowpeas 
Per cent 
.049 
.048 
.044 
.042 
.040 
.049 
.058 
.053 
.050 
.048 
200 lb s. sap (jrpho sphat e 
100 lbs. cottonsoed meal 
Crop residues removed 
Ho cx'eatmsnt - oheok 
200 lbs. superphosphate 
4 tons manure 
Ho treatment - check 
200 lbs. superphosphate 
4 tons manure 
107 lbs. rock phosphate 
107 lbs. rock phosphate 
4 tons manure 
Ho treatment « check 
Percent 
.040 
.043 
.042 
.051 
.053 
.042 
.061 
.053 
.062 
.056 
.048 
.042 
.039 
.045 
.049 
.038 
.055 
.053 
.052 
.051 
e>) 
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growing orop and with, the nitrifying power of the soil, as 
shoum in Tables 14 and 15, The oorrelation, however, was not 
significant in all oases. 
Aotive Phosphorlo Aold 
The amount of active phosphoric acid in parts per 
million of the soil with various treatments in 1925 and 1926 is 
reported in Tables 12 and 13* These data show in a stillcing 
manner the large amounts of active phosphoric acid in soil 
ti:*eated with superphosphate or ground rool: phosphate. In prac­
tically every case where phosphorus was applied the soil con­
tained significantly larger amounts of phosphoric acid than the 
soil which received no phosphorus* While the amount of active 
phosphoric acid was closely associated with the application of 
phosphorus, it was not in all cases correlated with the yields 
of crops, especially corn, as shown in Tables 14 and 15. For 
exEuaple, in 1926 there was no correlation apparent between the 
active phosphorlo acid and the yield of com. The yield of 
cotton, however, was correlated to some extent with the amounts 
of active phosphoric acid, the coefficient of correlation being 
.445 i:.171 and .411 ±«177, respectively, for continuous cotton 
and rotated cotton. 
Significant positive correlation was found between 
the active phosphoric acid and the nitrifying power of the soil, 
as shown in Tables 14 and 15. The correlation, however, was not 
ISO 
1 
z 
3 
4 
6 
6 
7 
8 
9 
10 
Xa\)le 12 • - Aotlvd phosphor io a^id in asmplos of soil oolleotod 
Uay 26, 19S5 
Treatment per acre 
Aotive phoaphoyio aoid in soil imd 
doniixm.-
oua 
oorn 
P«p«m« 
146 
44 
38 
105 
78 
24 
125 
184 
Sxi pi otated 
oom 
P.p«m. 
144 
48 
22 
91 
46 
26 
92 
181 
144 
58 
Continu-
oua 
ootton 
f 
1£0 
S2 
26 
129 
62 
30 
126 
94 
160 
107 
Rotated 
ootton 
't.p.m. 
129 
46 
29 
112 
84 
26 
85 
105 
118 
62 
TrI otated 
cowpeaa 
Jb'.p.m* 
106 
28 
22 
116 
47 
44 
117 
166 
116 
67 
200 lt>8« superphosphate 
100 lbs* cottonseed meal 
Crop residues removed 
Ho treatment • oheek 
200 lbs. supeiphosphate 
4 tons manure 
270 trealsnent - oheok 
200 lbs. superphosphate 
4 tons manare 
107 lbs. rook phosphate 
107 lbs. rook phosphate 
4 tons manare 
So treatment « ohe(^ 
No 
1 
S 
3 
4 
6 
6 
7 
8 
9 
10 
7al>le 12. - AotlTO phosphorio aold In samples of soil ooUeoted 
Hcgr 16» 1926 
Tve&tment per aore 
Aetive ptaoBphorio aold in soil iinder 
contlnu-
ous 
oorn 
TTpTHT 
118 
33 
37 
116 
74 
3Z 
112 
125 
137 
67 
Ota' 
ooru 
PvP#lQ« 
123 
36 
31 
120 
59 
64 
140 
108 
111 
58 
dontlna-
0118 
cotton 
P«p«m» 
iiotated 
ootton 
TTpTmT 
79 
lOE 
39 
109 
64 
30 
113 
139 
119 
48 
Rotated 
oowpeas 
200 lbs* superphosphate 
100 lbs* oottonseed loeal 
Orop residues removed 
No treatment - oheok 
200 lbs. superphosphate 
4 tons manure 
No treatment - oheolc; 
200 lbs* superphosphate 
4 tons manure 
107 Ihs* rook phosphate 
107 lbs* Took phosphate 
4 tons manure 
No treatment «• oheolc 
99 
117 
40 
134 
68 
31 
157 
114 
162 
90 
P aP •Bl» 
127 
43 
45 
112 
63 
35 
116 
120 
117 
54 
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significant in the soil under either the rotated ootton or 
the rotated oorn. 
Hydrogenrlon Gonoentratlon 
The hydrogen-ion oonoentration of the soil waa 
determined by the colorimetrio method. In this work the ratio 
of the soil to v/ater was 1 to 5. Twenty grains of soil were 
weighed out and placed in Erlenmeyer flasks and 100 co of dis­
tilled v/ater having a pK of 6.6 to 6.8 were added. The flasks 
were then siiaken thorouglily, stoppered, and the soil allowed 
to settle over night. It was found that usually a perfectly 
clear solution vma obtained in this caanner. La Motte color 
standards v/ere used in developing the color. 
Hydrogen-ion determinations were made only in 1927» 
and the results are given in Sables 60 to 6S, inclusive. The 
highest pH value observed was 6.9 and the lowest 6.0 but, in 
general, there was not much difference in the hydrogen-ion 
oonoentration of the soil on the different plots, and of the 
soil on the same plots at the different dates. It may be 
said, howeveri tiiat the soil on Plot 9 and Plot 10 had smaller 
pH values than the soil on the other plots. Plot 10 had a pH 
of 6,2 as an average for the four months, May to August, which 
was about pH 0.3 lower than the pll of the soil on the other 
plots. Plot 10 showed a rather weak nitrifying power v/hich 
may possibly have been due to the greater hydrogen-ion 
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conoentratlon. 
Apparently tlie fertilizer treatments used did not hare 
a23y appreciable effect on the hydrogen-ion concentration of the 
soil# These results, in general, agree with the work of other 
investigators. 
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STATISTICAL ANALYSIS OF TH3DATA 
As stated previously, data were seoured on (a) the 
quantity of nitrates in the soil Tinier the growing crop, (h) the 
nitrifying power of the soil, (c) the total nitrogen, (d) the 
active phosphoric acid, (e) hydrogen-ion concentration, and (f) 
the amount of water in the soil. The data obtained in each of 
the phases have already been discussed separately. In some 
instances the correlation betufeen the particular factor under 
consideration and the other factors has been discussed also* 
For example, in discussing the quantity of nitrates in the soil 
under the several crops the correlation existing between the 
nitrates and yield of crops has been mentioned, Ko attempt, 
however, has been made to treat all of the data from a purely 
statistical standpoint* 
It was thought that a statistical analysis of the 
data would be useful in eiiowing the relation of the several 
factors to each other, and might in fact prove much better 
than other methods* Accordln^y, a complete statistical analy­
sis has been made of all the data, except that on hydrogen-ion 
concentration* Coefficients of correlation between the several 
pairs of factors, or sets of data, have been computed* For 
example, the coefficients of correlation between the quantity 
of nitrates in the soil and yield of crops, between the q[uantlty 
of nitrates in the soil and the nitrifying power of the soil, 
between the amount of nitrates in the soil active phosphoric 
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aoid, etc., have been calculated. Correlation coefficients on 
other phases of the study were made in a similar manner. The 
yields of crops on which correlations have been made are given 
in Tables 64 and 65 (Appendix)• 
Correlation Data Obtained on Cotton 
The data on correlation between ths several factors 
relating to cotton are presented in Table 14„ The yield of 
cotton was positively correlated with the total amount of 
nitrogen in the soil in 1926 and 1927, but the correlation 
was significant only in the case of continuous cotton in 1927, 
when the coefficient of correlation was .771 ±,086» 
I 
There was a significant correlation between the yield 
of cotton and the quantity of nitrates in the soil under the 
growing crop, and between the yield and the nitrifying power of 
the soil during the crop season of 1926 and l-:;27. For continu­
ous cotton the coefficient of correlation between the yield and 
the amount of nitrates in the soil was .548 ±.149 in 1926 and 
.654 ±.122 in 1927. The coefficient of correlation between the 
yield of rotated cotton and amount of nitrates in the soil was 
.493 ±.162 in 1926, and •880 x.061 in 1927. The yield of 
cotton was correlated also with the percentage of moisture in 
the soil. There was some positive correlation between the 
yield and the amount of active phosphario acid, althm^ the 
Table 14. - Coeffioleuts of correlation between etaemlcal and mloroblologioal factor 
Conti nuous Ro-bated Oontinuous Rotated Continuous j^oiated 
Oharaoters cotton in cotton in cotton in cotton in cotton in cotton in 
1926 1926 1927 1927 1926-1927 1926-1927 
Yield add totail 
nitro gen .344 ±.188 .295 ±.195 .771 ±.086 .460 ±.177 .226 ±.143 .674 X.084 
Yield and nitrates .648 ±.124 .368 ±.185 .708 ±.107' > .813 *.076 -»357 ±.132 -.317 ±.139 
Yield and phosphor­ « 
ic aold .445 ±.171 .411 ±.177 
Yield and moistxire -.002 ±.213 .545 ±.150 .663 ±.120 .389 ±.191 .281 X.139 .882 ±.035 
Yield and nitrify­
ing power .408 • H
 
CD
 
.862 ±.055 .710 ±.106 .732 X.104 .291 ±.138 .453 ±.123 
Total nitrogen and 
nitrates .437 X.173 .097 X.211 .858 x,056 .347 ±.198 .220 X.144 -.118 ±.153 
Total nitrogen and 
phosphoric acid .303 X.194 .205 X.204 
Total nitrogen and 
moi attire -.158 a:. 208 .195 X.205 .738 ±.097 -.189 ±.217 .223 ±.143 .493 ±.117 
Total nitrogen azid 
nitrifying power .363 X.186 .285 ±.196 .292 X.195 .329 x,201 .313 X.136 .636 ±.092 
Kitrates and phos­
phoric aold .042 ±.213 .302 ±.194 
Nitrates and mois­
ture -.357 x.186 .421 ±.176 .397 ±.180 .141 X.220 -.145 ±.148 -.571 ±.104 
nitrates and nitri­
fying power .386 X.182 .278 ±.197 .563 X.146 .638 ±.133 .216 ±.144 .331 ±.138 
Phosphoric acid and 
moisture -.285 ±.197 .112 ±.2U 
Phosphoric acid and 
nitrifying power .670 X.117' • .403 ±.179 
Moisture and nitri­
fying power -.187 X.206 .327 ±.189 .256 ±.199 -.056 ±.224 .176 ±.146 .154 X.151 
Yield and nitrates* .548 ±.149 .493 ±.162 .654 ±.122 .880 ±,051 .831 x,047 .893 X.031 
^Average of season* 
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ooi^elation. was perhaps not signifleant* 
The total nitrogen of the soil waa positively cor­
related with the quantity of nitrates fbtmd in the soil, but it 
was significant in only one instance, that of continuous cotton 
in 19E7* The total nitrogen was slightly correlated with the 
nitrifying power, but in no case was it hi^ly significant. 
The g.uantity of nitrates in the soil under the growing 
crop was significantly correlated with yield, to some extent with 
the nitrifying power, and very little with active phosphoric acid« 
The amount of nitrates in the soil was not significantly 
correlated with the percentage of moisture present. 
There was a significant positive correlation between 
the nitrifying power of the soil under laboratory conditions 
and the yield of cotton, as mentioned above. A significant 
positive correlation also existed between the nitrifying 
ability of the soil and the active phosphoric acid. There ap­
peared to be no consistent illation between the ability of the 
soil to produce nitrates iinder conditions in the laboratory and 
the percentage of moisture in the soil at the time of collecting 
the samples. 
As pointed out above the active phosphoric acid was 
slightly correlated with tiie yield of cotton. The amount of 
active phosphoric acid, however, was not correlated with the 
total nitrogen or with the amount of nitrates in the soil. A 
significant positive correlation existed between the amount of 
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aotlvo phosphoric aoid ard the nitrifyi2ig power of the soil. 
Correlatioa of Data Obtained on Gorn 
She eoeffioients of eorrelation worked out between 
the several factors studied on oorn are given in Sable 15* 
fhere was no significant correlation between yield of corn and 
the total nitrogen content of the soil. A significant negative 
correlation existed between the yield of rotated corn and the 
amoxint of nitrates in the soil in 1926 and 1927, the coefficient 
of correlation being -.SaS ±,140 in 1926 and -.728 ±.100 in 
1927. But there was no apparent correlation of the yield of 
continuous oorn with the quantity of nitrates. The data 
apparently do not reveal the cause of this discrepancy, 
although it is suggested that the rotation factor is perhaps 
responsible. The yield of com was not correlated with the 
amoimt of active phosphoric acid. The nitrifying power of the 
soil iras somewhat correlated with yield, but the correlation 
was significant only in the case of rotated com in 192&, ihe 
coefficient of correlation being .768 ±.088. 
The percentage of total nitrogsn in the soil was 
significantly correlated with the amount of nitrates in the 
soil in 1927, but not in 1926. The difference in seasonal ooi> 
ditions would perhaps be the logical explanation of the dif­
ference in correlation. There was some correlation between total 
nitrogen and amount of active phosphoric acid, but it was not 
Table 15, - Coeffioients of correlation between the ohemioal and miorobiologioal 
factors . moisture and yie: Ld of 80 rn 
Continuous Rotated Continuous Rotated Conti nuous Rotated 
Charaoters corn in oorn in corn in oorn in oorn in oorn in 
1926 1926 1927 1927 1926-1927 1926-•1927 
Yield and total 
nitrogen .125 ±.210 • 222 X.203 .120 ±.210 •> .453 ±•169 .179 ±•146 -.682 ±.081 
Yield and nitrates ,229 ±.201 -.466 ±.169 -.149 ±•209 - .741 ±•096 •032 ±•151 -.044 ±.150 
Yield arfi. nitrates*- ' .027 ±.213 -.588 ±.140 -.038 ±.213 - .728 ±•100 • 057 ±.150 -.701 ±.077 
Yield and phos­
phoric aold .053 ±.213 .192 ±.205 
Yield and moisture --702 :t;.108 -.123 ±.210 -.681 ±.141 — .380 ±.183 -.271 ±.140 -.834 ±.046 
Yield and nitrify­ 1 
ing power .227 .768 ±.088 .333 ±.190 •042 ± . 213 .226 ±.143 .724 ±.072 
Xotal nitrogen and 
nitrates .311 ±.193 -.006 ±.213 .925 ±.031 • 544 ±.150 • 711 ±.075 • 525 ±.109 
Total nitrogen and 
phosphoric aoid .484 ±.163 .161 ±.208 
Total nitrogen and 
moisture .261 ±.199 • 040 Z.213 -.183 ±.206 .422 ±.175 .180 ±.146 • 738 ±.069 
Total nitrogen and 
nitrifying power .638 ±.127 .180 •893 ±.043 - .129 ±•210 .549 ±.105 -.346 ±.133 
Nitrates and phos­
phoric aoid -.203 X.205 .289 ±.196 
nitrates and mois­
ture .416 ±.176 .218 X.203 -.053 ±.217 .722 ±.102 .302 1.137 -.054 ±.160 
Hitrates and nitrif 
tying power .208 ±.204 -.530 ±.153 .811 ±.073 - .534 ±.153 • 412 ±.126 -.184 ±.146 
Phosphoric aoid and 
moisture -.360 ^.186 -.561 X,146 
Phosphoric acid and 
nitrifying power .614 ±.133 .271 ±.198 
Moisture and nitri­
fying power .050 ±.213 .161 ±.208 -.237 ±.201 - .766 ±.089 - .353 ±.132 -.296 ±.138 
*Average during season# 
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signifioant. Significant positive correlation was found be­
tween total nitrogen and the ability of the soil under contin­
uous corn to produce nitrates. In 1926 the coefficient of 
correlation was .638 ±.127 and in 1927 it was .SSS ±^.043, but 
no such consistent relation was observed in the oase of rotated 
com* 
Ho significant correlation was found between the 
amount of nitrates and phosphoric acid in the soil under .com. 
The percentage of moisture and the amount of nitrates in the 
soil were significantly correlated in only one oase, that of 
rotated com in 1927. 
The nitrifying power of the soil under continuous 
corn was positively correlated with the amount of nitrates in 
the soil in 1926 and 192?, but the correlation was significant 
only in 1927. In t^e case of rotated com, a significant 
negative correlation between the quantity of nitrates in the 
soil a^ nitrifying power of the soil was obtained in both 
1926 and 1927, 
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DISCUOSIOK OF RESULTS 
The data obtalziBd in these studies ^ow that growing 
crops, season, and fertilizer treatments hare an influence on 
the accumulation of nitrates and the nitrifying power of the 
soll» The results also show that under the particular, con­
ditions of the experiment the accumulation of nitrates in the 
soil is affected more by the crop than is the nitrifying power. 
In general these results are in accord with those of other 
workers. 
While the relation of the various diemical and 
microbiological factors among themselves and to the yield of 
crops may be shown by graphs and curves, it is believed that 
these relationships can be shown better by the use of statis­
tical methods. In accordance with this belief, the coefficient 
of correlation existing between the several factors were 
calculated. It may be pointed out in this connection that the 
literature contains very little data on the statistical analysis 
of the chemical and microbiological factors of soil fertility 
and the relation of these factors anong themselves and to the 
yield of crops. Recently, however, McCall and Wanser (16) in 
a study of the principles of summer-fallow tillage in eastern 
Washington used the statistical method in the interpretation 
of their data. They determined the correlation existing 
between the nitrate nitrogen of the soil and the yield of grain 
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and strav; between the moisture of the soil and yield of straw 
and of grain; and between tbe nitrate nitrogen of the soil and 
the protein oontent (quality) of wheat* They found signlfioant 
positive correlation between nitrates and aoisture, between 
nitrates axid yield, between moisture and yield, ani between 
nitrates protein oontent of tiie wheat* 
use of correlation studies reveals the relation-
ship of factors that woald not be apparent otherwise. For 
instance, in these studies it is shown that a positive oor> 
relation exists between the total nitrogen aod the nitrifying 
power of the soil, a relationship that was not apparent before 
the correlation was made* 
The soil under eontlnaous cotton and continuous corn 
ccsitained smaller amounts of nitrates than the soil under these 
crops In rotation* 
The nitrifying power as detennlned in tiiese studies, 
is a fairly good index of the productiveness of the soil* 
Thoso results are in accord with those of Brown (5, 6, 7, 8), 
Allen (3), Burgess (9), Gainey and Gibbs (11), and lBl:sman (82)* 
It liiould appear from these data that the ability of 
the soil to produce nitrates under laboratory conditions is 
one of the best indicators of productiveness, where crops in 
general are considered* Under the particular conditions of 
the e::^eriment, however, the amount of nitrates in the soil 
indicated the yield of cotton Just as accurateljr as did 
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tbB nitrifying power of the soil* Regarding nitrification as 
an indicator of produotiTeneas, Burgess {9} stated: "In faot 
it is prol)al)ly the "best single test yet developed for auaoer-
taining the comparative orop-produoing power of arable soils." 
In most cases the application of manure increased 
the quantity of nitrates in the soil and the ability of the 
soil to produce nitrates^ results which are in accord with 
those of other workers. 
Walle statistical methods have not been used exten­
sively in the interpretation of soil fertilitgr and soil 
microbiological data, especially in relation to yields of crops. 
It is believed from the results reported in this paper that a 
more extensive use of statistical methods is justified since 
they are valuable in interpieting data and permit of more 
definite conclusions than would otherwise be secured. 
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SUlfiMART AUD COHOLUSIOSS 
The crops and cropping systems used affected the 
aooiuBolatlon of nitrates and the nitrifying power of the soil. 
She soil luider rota^ted cotton contained the largest smounts of 
nitrates during the crop seasons of 1925 and 1927, but the soil 
under rotated com had the largest average amount for the three 
years, which was due to the large acouanilation of nitrates in 
the soil during the latter part of the season in 1926 after the 
com had ceased taking up nitrates from the soil. 
Ihe soils devoted to the contizmous culture of cotton 
and of corn had smaller aoo\aailation8 of nitrates than the 
soils growing these crops in rotation. This fact shows that 
the continuous growing of one crop on soil depresses the accuma-
lation of nitrates in the soil, which is one of tte factors 
concerned in the lower yields of continuous cotton and corn. 
She nitrifying power of the soil was affected by tha 
kind of crops grown* In 1926 the soil under continuous com 
the lowest, and the soil under continuous cotton, the highest 
nitrifying power. In 1927, however, the soil under continuous 
corn had about as great a nitrifying power as the soil under 
rotated com and greater than the soil under the other crops. 
These differences in nitrifying power indicate that factors 
other than those studied were exerting an influence. 
The continuous growing of cotton and com depressed 
the accumulation of nitrates in the soil but did not depress 
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the nitrifying power of the soil. This fact shows that there 
is some factor or several factors operating in the soil in 
the field that are not operating in the soil nnder laboratory 
oondi tions. 
!Che fertilizer treatments of the soil had an in­
fluence on the aoouMLlation of nitrates in the soil and on the 
nitriiyijQg power of the soil. The soil treated with the 
nitrogenous materials, raanai© or oottonsesd meal, oonl^ined 
larger quantities of nitrates and had greater nitrifying 
powers than the soil reoeiving the other treatments. 
The following oonolusions are dravm from the cor>-
relation studies made: 
The yield of cotton was sigoifioantly correlated 
with the amount of nitrates in the soil and the nitrifying 
power of tbs soil. This Mgh positive correlation shows 
clearly the close relationship between the nitrates in the 
soil, the nitrifying power of the soil, and the crop yield. 
The yield of cotton also was positively correlated with the 
total nitrogen of the soil and with the active phosphoric 
acid of the soil, but in most cases the correlation was not 
significant. 
The yield of com wds not closely correlated with 
the quantity of nitrates in the soil, but the yield was 
significantly correlated with the nitrifying power of the soil 
in 1926. 
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The yields of ootton and. corn were not closely 
correlated with the moisture or with the active phosphoric 
acid of the soil. 
In general there was no significant correlation be­
tween the total nitrogen of the soil and the yield of either 
ootton or com. The total nitrogen and nitrifying power of the 
soil were correlated in the oase of hoth cotton and com, but 
the correlation was significant only in the latter case. A 
positive correlation was found to exist between the total 
nitrogen and the quantity of nitrates in the soil, although it 
was not significant in all oases. 
The amount of nitrates in the soil was correlated 
with the nitrif^ring power of the soil, but the correlation 
was not always in the same direction nor was it significant in 
all instances. Apparently there was no correlation between the 
amounts of active phosphoric acid and of nitrates in the soil. 
A signific€uit positive correlation occurred between 
the nitrifying power and the amount of active phosphoric acid 
in the soil. 
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APPEIJDIiC 
The detail data aootumilated during tlie progress 
of these investigations are given in Ta'bles 16 to 80, inclu­
sive. This material is so voluminous tiiat it is thought best 
to incorporate it in an appendix rather than in the "bod^  of 
the thesis. 
Tatole 16. ^ Amount of nitrate nitrogen in parts per million of dry soil 
in samples oolleoted Hay 26, 1925 
Plot 
Bo. Treatment per aero 
Continu-, 
ous 
oom 
Rotated 
oorn 
Contlm-
ous 
cotton 
Rotated 
cotton 
Rotated 
cowpeas Average 
1 200 lbs. superphosphate 
100 Ihs. oottonseed meal 
P.p.m* 
1.32 
P. p.m. 
1^41 
P. p.m. 
L.03 
P.p.m. 
1.53 
B.p.m. 
1.58 
P.«p.au 
X.37 
2 Crop residues removed 0.72 1.94 0.87 1.40 0.89 1.16 
3 HO treatment - oheok 0.74 3.47 0.84 1.67 1.22 1.59 
4 200 lbs. superphosphate 0.73 2.51 1.58 2.05 0.97 1.57 
5 4 tons manore 0.82 7.14 1.20 1.70 1.00 2.37 
6 Ho treatment - check 0.86 1.62 0.53 1.91 1.42 1.27 
7 200 lbs. superphosphate 
4 tons manure 1.18 1.83 1.05 1.93 2.49 1.70 
8 107 lbs. rooX phosphate 2.27 1.43 1.53 2.42 2.04 1.94 
9 107 lbs. rook phosphate 
4 tons manure 2.44 1.18 0.87 2.65 2.57 1.94 
10 Ho treatment ^ oheok 2.35 0.82 1.90 2.37 2.65 2.02 
Average 1.34 2.34 1.14 1.96 1.68 
Table 17. « Amoimt of nitrate nitrogen In parts per million of dry soil 
In samples oolleote^ JUne 26, 1925 
Plot 
ISTo. treatment per aore 
Continu­
ous 
oorn 
Rotated 
oom 
Continu­
ous 
00tton 
Rotated 
ootton 
Rotated 
oowpeas Average 
1 200 lbs* superphosphate 
100 lbs. oottonseed meal 
, P.ptmo 
0.26 
P.p.m. 
1.48 
P.p.m. 
0.54 
P.p.m. 
1.53 
P.p.m. 
1.95 
P.p.m. 
1.17 
2 Crop residues removed 0.27 1.32 0.41 1.69 1.34 1.01 
3 Ho trea-teuent - oheok 0.24 1.32 0.32 1.73 1.07 0.94 
4 200 lbs* superphosphate 0.26 1.24 0.32 3.34 1.23 1.28 
5 4 tons manure 0.S3 1.27 1.16 2.83 1.56 1.43 
6 Ho treatment * oheolc 0.13 1.3B 0.22 1.04 0,93 0.74 
7 BOO lb8« superphosphate 
4 tons manure 0.35 1.69 0.23 3.23 1.60 1.40 
8 107 lbs* rook phosphate 0.&3 1.21 0.25 2.47 1.19 1.09 
9 107 lbs* rook phosphate 
4 tons manure 0.55 1.41 0.36 4.90 2.48 1.94 
10 Bo treaianent - oheok 0.26 1.37 0.41 4.63 1.42 1.64 
Average 0.22 1.36 0.42 2.65 1.48 
Talile 18. > Amo'oat of nitrate nitrogen In parts per million of dry soil 
In samples oolleoted July ZS, 1925 
*
*
 
•. 
o
 o
 Treatment per acre 
Oontlnu-
ous 
oom 
Rotated 
corn 
Contlnu'* 
0VU3 
cotton 
Rotated 
cotton 
Rotated 
oowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P«p»m.. 
0.95 
P.p.m. 
0.74 
P.p.in. 
0.75 
P..p.m« 
1.73 
P .p •m,. 
0.89 
^.p'.m. 
1.01 
2 Crop residues removed 0.54 0.71 0.56 1.71 0,52 0.81 
3 Ho treatment - oheok 0.70 1-00 0.53 3.16 0.57 1JL9 
4 200 lbs* superphosphate 0.60 0.73 1.00 1.44 1.20 0.99 
5 4 tons manore 1.03 1.16 0.81 3.60 3.13 1.95 
6 Ho treatment - oheck 0.60 0.86 0.89 1.09 0.97 0.88 
7 200 lbs* superphosphate 
4 tons manure 0.80 1.33 1.76 2,67 1.67 1.65 
8 107 lbs* rook phosphate 0.65 0^91 1>19 1.99 1.20 1.19 
9 107 lbs. rook phosphate 
4 tons manure 0.79 0.73 1.75 4.00 3.43 2.14 
10 Ho treasont - oheok 0.30 0.71 1.24 2.77 2.06 1.52 
Arerage 0.75 0.89 1.05 2,42 1.66 
Table 19. - Amount of nitrate nitrogen In parts per million of Ory soil 
in samples oolleoted August 28, 1925. 
Plot 
No. Treatment per acre 
Continu­
ous 
oorn 
Rotated 
corn 
Continu­
ous 
ootton 
Rotated 
ootton 
Rotated 
cowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
0.28 
P.p.m. 
0.32 
P.p.m. 
0.36 
P.p.m. 
1.09 
P.p.m. 
1.38 
P.p.m. 
0.68 
2 Crop residues removed 0.26 0.23 0.30 0.40 0.80 0.40 
3 Ho treatment - oheok 0.28 0.27 0.26 0.62 0.87 0.44 
4 200 lbs. superphosphate 0.S2 0.60 0.67 0.71 0.47 0.66 
6 4 tons manure 0.71 0.34 0.67 0.62 0.83 0.61 
6 So treatment - check 0.S4 0.29 0.38 1.13 0.44 0.62 
7 200 lbs. superphosphate 
4 tons manure 0.68 0.86 0.67 0.96 0.72 0.78 
8 107 lbs. rook phosphate 0.64 1.09 0.63 1.40 0,67 0.89 
9 107 lbs. rook phosphate 
4 tons manure 0.66 0.66 0.63 4.00 1.33 1.41 
10 No treatment - check 0.44 0.32 0.94 1.23 1.20 0.83 
Average 0.46 0.49 0.66 . 1.20 0.87 
Table 20. - Amount of nitrate nitrogen in parts per million of dry soil 
in samples oolleoted September 30, 1925. 
Plot 
fio. 
Continu­
ous 
oorn 
Rotated 
com 
Continu­
ous 
cotton 
Rotated 
ootton 
Rotated 
oowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
0.62 
P.p.m. 
1.14 
f .p.m. 
0.29 
P.p.m. 
1.12 
P.p.m. 
0.98 0.83 
2 Crop residues removed 0.55 0.74 0.20 0.73 0.37 0.52 
3 Mo treatment - olieok 0.80 0.60 0.22 1.14 0.40 0.63 
4 200 lbs. superphosphate 0.56 0.64 0.36 0.65 0.44 0.53 
5 4 tons manure 0.54 0.96 0.98 0.86 0.25 0.72 
6 No treatment - oheok 0.45 0.80 0.47 0.34 0.59 0.53 
7 200 lbs. superphosphate 
4 tons manure 1.58 1.09 1.33 1.50 0.76 1.25 
8 107 lbs. rock phosphate 1.16 0.71 0.50 1.08 0.53 0.80 
9 107 lbs. rook phosphate 
4 tons manure 1.16 0.55 1.00 .0.86 2.44 1.20 
10 Ho treatment - check 0.88 0.72 0.62 1.04 1.31 0.91 
Average 0.83 0.80 0.60 0.93 0.81 
Tatole 21. - Amotmt of nitrate nitrogen in parts per million of dry soil 
in samples collected May 17, 192&. 
Plot 
JJO. 
Continu­
ous 
oorn 
Rotated 
com 
Continu­
ous 
cotton 
Rotated 
ootton 
Rotated 
cowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P « p. ni. 
4,22 
P.p.ffl. 
6.09 
P.p.m. 
5.36 
P.p.m. 
3.87 
P.p.m. 
4.55 
p.p.m. 
4.62 
2 Crop residues removed 6,24 5.62 3.94 4.22 4.40 4.66 
Ho treatment - check 5.71 5.76 4.46 o. 68 4.98 
4 200 lbs. superphosphate 4.64 5.79 4,65 6.69 6.48 5,46 
5 4 tons manure 5.41 6.79 6.22 6.99 6.71 6.82 
6 Mo treatment - check 4.70 5.84 S.94 4 • 46 3.04 4.39 
7 200 lbs. superphosphate 
4 tons manure 7.26 6.;57 6.16 6.92 6.90 6.72 
8 107 lbs. rock phosphate 4.87 6.81 6.68 6.0^  4.80 6.82 
9 107 lbs. rook phosphate 
4 tons manure 4.07 6 .86 6.21 . 6.20 7.66 6.00 
10 Ho treatment - check 6,7 c 6.26 5.96 6.71 7.29 6.59 
Average 6.00 5» 48 6.36 6.46 
Table 22. - Amount of nitrate nitrogen in parts per million of dry soil 
in samples oollected June 16, 1926. 
Plot 
No. Treatment per acre 
Continu­
ous 
com 
Rotated 
oom 
Continu­
ous 
cotton 
Rotated 
cotton 
Rotated 
cowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
f.p.m. 
4.26 
P.p.m. 
6.00 
P.p.m. 
7.77 
P.p.m. 
6.40 
P.p.m. 
6o49 
P.p.m. 
5.78 
2 Crop residues removed 4.18 5.71 6.SI 5.S3 6.74 6.65 
3 Ho treatment - check £>.42 6.67 6.08 6.30 8.42 6.18 
4 200 lbs. superphosphate '^ ,06 8.42 7.90 6.81 8.40 6.92 
5 4 tons manure 10.00 10.32 6.54 13.01 9.24 
6 Uo treatanent - check 4.S2 9.30 8.42 4.62 6.40 6.61 
7 200 lbs. superphosphate 
4 tons manure 7.44 7.27 12.ai 8.63 11.16 9.34 
8 107 lbs. rock phosphate 6.96 9.58 11. 4S 5.56 15.17 9.74 
9 107 lbs. rook phosphate 
4 tons manure 10.6;5 8.74 10.60 8.23 13.91 10.40 
10 No treatment - check 10.00 8.89 8.21 4.64 12.03 8.75 
Average 6.05 7.96 8.94 
.. 1 » . 1 
• 6.30 10.07 
Tat)l0 23. - Amount of nitrate nitrogen in parts per million of dry soil 
in samples collected July 17, 1926. 
Plot 
Ho. Treatment per acre 
Continu­
ous 
oorn 
Rotated 
corn 
Continu­
ous 
cotton 
Rotated 
cotton 
Rotated 
cowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
4.37 
P.p.m. 
11.30 
P. P. m. 
20.51 
P.p.m. 
15.41 
P.p.m. 
13.22 
P.p.m. 
12.96 
2 Crop residues removed 4.57 9.52 5.93 11.64 5.41 7.41 
S Ko treatment - oheok 8.00 9.76 6.32 16.58 5.63 9.26 
4 200 lbs. superphosphate 7.27 11.83 10.67 11.90 20.00 12.33 
5 4 tons manure 12.23 20.00 14.13 25.40 14.23 17.20 
6 No treatment - check S.83 17.39 17.78 22.80 6.37 13.63 
7 200 lbs. superphosphate 
4 tons manure 15.53 15.73 30.19 21.62 15.56 19.73 
8 107 lbs. rock phosphate 18.08 15.78 17.20 11,85 15.30 15.64 
9 107 lbs. rook phosphate 
4 tons manure 21.92 19.05 19.51 26.59 15.56 20.53 
10 Ho treatment - check 15.69 19.05 20.20 14.36 12.31 16.32 
Average 11.15 14.94 16.24 17.82 12.36 
Table 24. - Amount of nitrate nitrogen in parts per million of dry soil 
in samples oolleoted August 17, 1926. 
Plot Treatment per aore 
no. 
Continu­
ous 
oorn 
Rotated 
oorn 
Continu­
ous 
ootton 
Rotated 
ootton 
Rotated 
oowpeas Average 
1 200 lbs. superphosphate 
100 lbs, cottonseed meal 
P.p.m. 
13.11 
P.p.m. 
20.51 
p.p.m. 
13.33 
P.p.m. 
13.11 
P.p.m. 
24.51 
P.p.m. 
16.91 
2 Crop residues removed io.;^ 9 18.96 7.14 14.29 8.33 11.82 
2 No treatment - oheok 11.48 2S.5g 5.00 18.39 9.76 13.63 
4 200 lbs. superphosphate 12.50 22.86 6.90 lJ".40 21.05 15.14 
5 4 tons manure 14.81 25.67 11.70 15.09 13.33 16.12 
6 Ko treatment - check 12.12 20.51 12.70 14.29 6.90 13.30 
7 200 lbs. superphosphate 
4 tons manure 15.56 23.33 18.18 22.35 29.63 21.81 
8 107 lbs. rook phosphate 19.05;n 25.67 10,71 16.00 17.78 17.84 
9 107 lbs. rook phosphate 
4 tons manure 17.78 36.26 9.64 . 7.66 25.00 19.29 
10 Ho treatment - check 14.65 22.86 15.09 20.30 20.00 18.54 
Average 14.15 25.03 11,04 15.39 17.63 
Table 26, - Amouiit of nitrate nitrofje.i in part^ per million of dry soil 
in samples oollected September 17, 19E6 
Plot 
No. Treatment per aore 
Continu­
ous 
oorn 
Rotated 
oorn 
Continu­
ous 
cotton 
Rotated 
cotton 
Rotated 
oowpeas Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
5.52 
P.p.m. 
9.05 
P.p.m. 
8.70 
P.p.m. 
10,00 
P.p.m. 
13.32 
P.p.m. 
9.26 
£ Crop residues removed 4.73 13.99 6.41 9.2ri 5.71 8.01 
3 No treatattent - oheolc 6.99 11.83 6.29 7.46 7.69 8.05 
4 200 lbs. superphosphate 8.69 11.36 8.00 7.25 10.53 8.97 
5 4 tons manure 7.26 9.30 9.95 13.16 17.70 11.29 
6 JSo treatment - oheoic 5.46 11.76 8.47 9 • 66 4.88 8.05 
7 200 lbs. superphosphate 
4 tons manure 6.73 14.18 12.35 13.42 13.33 12,00 
8 107 lbs. rook phosphate 5.51 9.35 7.46 6.56 11.76 8.13 
9 107 lbs. roolc phosphate 
4 tons manure 5.80 16.26 9.39 8.13 25.00 12.92 
10 IJo treatment - oheok 7.43 10.70 8.10 12.90 11.11 10.05 
Average 6.32 11. 7U 8.51 9.78 12.10 
Table 26. - Amount of nitrate nitrogen In parts per railllon of dry soil 
in samples oolleoted May"18, 1927 
Plot 
So, Treatment per acre 
Continu­
ous 
corn 
Ro tated 
ootton 
Rotated 
oonpeas 
Rotated 
com 
Continu­
ous 
cotton 
Average 
f .p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 2.70 9.09 7.27 3.39 7.69 6.03 
2 Crop residues removed 2.78 4. 76 5.00 3.13 5.36 4.21 
3 Ifo treatment - cheok 2.78 7.14 5.00 5.56 7.14 5.52 
4 200 lbs. superphosphate 4.35 7.84 4.65 3.85 5.71 5. 28 
5 4 tons manure 4.65 11.76 6.67 5.88 9.52 7.70 ^ 
6 Ho treatment - oheok 3.45 9.30 6.06 5.56 8.33 6.54 1 
7 200 lbs. superphosphate 
4 tons manure 5.13 10.81 8.51 7.69 9.52 8.33 
8 107 lbs. rook phosphate 5.26 8.33 8.16 8.33 8,33 7.68 
9 107 lbs. rook phosphate 
4 tons manure 7.14 9.09 11.11 16.67 8.33 10,47 
10 No treatment - oheok 6.25 8.89 8.33 14.29 6.25 8.80 
Average 1 4.45 8.70 7.08 7.44 7.62 
Table 27. - Amount of Jiitrate nitrogen in parts per million of dry soil 
in seuaples oolleoted June 13, 1927 
Plot 
No. 
Treatment per aore 
Continu­
ous 
oom 
Ro tated 
ootton 
Rotated 
oowpeas 
Rotated 
oorn 
Continu­
ous 
ootton 
Average 
P.p.m. P.p.m. P.p.m. P.p.m. IP.p.m. P.p.m. 
1 200 lbs. superphosphate 
100 lbs. oottonseed meal 
p 
2.41 9.52 3.92 4.55 6.90 5.46 
2 Crop residues removed 2.17 8.33 3.13 4.44 5.88 4.79 
Z Ho treatment - oheok 2.13 8.33 3.51 3.70 5.56 4.65 
4 200 lbs. sapeiphosphate 2. 25 9.09 4. 55 4.00 7.69 5.52 
5 4 tons manure 3.85 13.33 5.41 6.25 6.67 7.10 
6 Ho treatment - oheok 2. 44 11.11 4.44 6.25 8.33 6.51 
7 200 lbs• superphosphate 
4 tons monxire 2.38 13. 79 4.65 7.41 8.33 7.31 
8 107 lbs. rook phosphate 2.13 10.81 2.78 4.26 10.53 6.10 
9 107 lbs. rook phosphate 
4 tons maniire 2.74 11.36 3.45 20.00 6.45 8.80 
10 Ho treatment - oheok 2.90 11.11 3.77 20.00 10.53 9.66 
Average 1 2.54 10.68 3.96 8.09 7.69 
Table 28, ~ Amount of nitrate nitrogen in parts per million of dry soil 
in samples oolleoted Jiily 18, 1927 
Plot 
Ho. 
Treatment per aore 
Continu­
ous 
oorn 
Rotated 
cotton 
Rotated 
oovipeas 
Rotated 
coz*n 
Continu­
ous 
cotton 
Average 
P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. 
1 200 lbs. supex^hosphate 
100 lbs. cottonseed meal 2.44 2.35 2.63 2.63 2.63 2. 54 
2 Crop residues removed 2.06 2.50 2.38 2. 86 2.13 2.44 
d No treatment - oheok 2. 2. 63 2.38 2.56 2.22 2. 46 
4 200 lbs, saperphosphate 2.86 2.99 2.50 2.63 2.04 2.60 
5 4 tons manure 2.94 2.70 2.56 2.86 2. 78 2.77 
6 Ho treatment - (dieolc 2.82 2. 67 2.60 2.94 2.38 2.68 
7 200 lbs. superphosphate 
4 tons menure 3.28 2.94 3.51 3.77 2.90 3. 28 
8 107 lbs. roolc pho^hate 2.56 3.33 2.86 2.86 2.70 2.88 
9 107 lbs. roolc pho^hate 
4 tons manure 2.94 3.33 2.86 4.55 2.63 3.26 
10 Ho treatment - cheok 3.33 5.00 2.60 4.26 3.85 3.81 
Average 2.81 3.04 2. 69 3.19 2.63 
Table 29. - Amount of nitrate nitrogen in parts per million of dry soil 
in samples oolleoted Aiigast 18, 1927 
Plot 
170. 
Treatment per aore 
Continue 
ous 
com 
Rotated 
ootton 
Rotated 
cowpeas 
Rotated 
oom 
Continu­
ous 
ootton 
Average 
P^p.m. P.p.m. P.p.m. P.p.m. P.p.m. P.p.m. 
1 200 lbs. superphosphate 
100 lbs. oottonseed meal 2.25 2.08 2.74 2.50 2.78 2.47 
2 Crop residues removed 2.22 2.11 2.70 2.38 2.63 2.41 
3 Ho treatment - oheok 2.38 2.33 2.82 2.67 2.60 2.56 
4 200 lbs. supex^hosphate 2.38 2.27 2. 78 3.48 2. 38 2.66 i 
2.70 g 5 4 tons manure 2.38 2. 63 2. 90 2«35 3.23 
6 no treatment - oheok 2.27 2.35 2.53 2.05 2.78 2.40 * 
7 200 lbs. superphosphate 
4 tons manure 2.38 2.35 3.77 3.02 3.64 3.03 
8 107 lbs. rook phosphate 2.50 2.20 3.13 2.35 3.13 2.66 
9 107 lbs. rook phosphate 
4 tons manure 2.35 2.35 3.33 6.53 4.00 3,91 
10 Ho treatment - oheok 2.50 2. 50 3.03 8,00 3.85 3.98 
Average 2.36 2.32 2.97 3.53 3,10 
Table 30« - Amount of nitrate nitrogen In parts per million of diy soil 
In samples oolleoted September 23, 1927 
Plot 
No. 
Treatment per acre 
Continu­
ous 
com 
Ho tated 
cotton 
Rotated 
cotipeas 
Rotated 
com 
Continu­
ous 
cotton 
Average 
P«p.m. P.p.m. P.p.m. P,p,m. P.p.m, P.p.m. 
1 200 lbs. superphosphate 
100 lbs, cottonseed meal 4.35 6.90 8.33 7. 55 4.17 6.26 
2 Crop residues removed 4.55 5.00 5.-71 9.76 3.13 5.63 
3 Ho treatment - check 4.55 5.41 5.63 7.55 4.55 5,54 
4 200 lbs. superphosphate 4.88 7.69 6.45 7.69 3.57 6.06 • 
5 4 tons mantire 5.71 6.78 13.33 8.00 4.26 
00 
7.62 
6 Ho treatment - check 4.36 6.90 7.14 7.02 4.17 5.92 
7 200 lbs. superphosphate 
4 tons manure 5.56 7.41 9.09 10.53 6,25 7.77 
8 107 lbs. rook phosphate 5.00 7.69 9.52 8.70 5.00 7.18 
9 107 lbs. rook phosphate 
4 tons manure 6.25 7.41 13.33 16.67 5.00 9.73 
10 Uo treatment - check 6.06 8.89 6.90 10,53 4.08 7.29 
Average 5.13 7.01 8,54 9.40 4.42 
Table 31. - iUnount of nitrate nitrogen in parts per million in soil tinder 
continuous oorn, May to Septemlser, 1926 
Plot 
Ho. Treatment per acre 
Majr 
26 
June 
26 
July 
25 
Aug. 
28 
Sept. 
30 Average 
1 200 lbs. superpiiosphate 
100 lbs. cottonseed meal 
P.p.m. 
1.32 
P.p.m. 
0.36 
P.p.m. 
0.95 
P.p.m. 
0.28 
P.p.m. 
0.62 
P.p.m. 
0.71 
2 Crop residues removed 0.72 0.27 0.54 0.26 0.55 0.47 
S Ho treatment - check 0.74 0.24 0.70 0.28 0.80 0.55 
4 200 lbs. superphosphate 0.73 0.26 0.60 0.32 0.65 0.49 
5 4 tons raauure 0.82 0.33 1.03 0.71 0.54 0.69 
6 Ho treatment - check 0.86 0.13 0.60 0.34 0.45 0.48 
7 200 lbs. superphosphate 
4 tons manure 1.18 0.35 0.80 0.68 1.58 0.92 
8 107 lbs. rook phosphate 2.27 0.33 0.65 0.64 1.16 1.01 
9 107 lbs. rook phosphate 
4 tons manure 2.44 0.55 0.79 0.56 1.16 1.10 
10 Ho treatment - check 2.86 0.36 0.80 0.44 0.88 0.97 
Average 1.34 0.32 0.75 0.45 0.83 
Table i52. - Amount of nitrate nitrogen in pax'ts per million in soil under 
rotated oorn. May to September, 1926 
Plot 
Ho. Treatment per aore 
May 
26 
June 
26 
July 
26 
Aug. 
28 
Sept. 
30 Average 
1 200 Iba. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
1.41 
P.p.m. 
1.48 
P.p.m. 
0.74 
P.p.m. 
0.32 
P.p.m. 
1.14 
P.p.m. 
1.02 
2 Crop residues removed 1.94 1.32 0.71 0.23 0.74 0.99 
3 Ho treatment - oheck 3.47 1.32 1.00 0.27 0.60 1.33 
4 200 lbs. saperphosphate 2.51 1.24 0.73 0.60 0.64 1.14 
5 4 tons manure 7.14 1.27 1.16 0.34 0.96 2.17 
6 Ho treatment - oheok 1.62 1.38 0.86 0.29 0.80 0.99 
7 200 lbs. superphosphate 
4 tons manure 1.83 1.69 1.33 0.86 1.09 1.34 
8 107 lbs. rook phosphate 1.43 1.21 0.91 1.09 0.71 1.07 
9 107 lbs. rock phosphate 
4 tons manure 1.18 1.41 0.73 0.55 0.66 0.88 
10 Ho treatment - oheok 0.82 1.37 0.71 0.32 0.72 0.79 
Average 2.34 1.36 0.89 0.49 0.80 
Table 32, - Jijnount of nitrate nitrogen in parts per million in soil under 
rotated cotton. May to September, 1925 
Plot 
No. Treatment per acre 
May 
26 
June 
26 
July 
25 
Aug. 
28 
Sept. 
30 Average 
1 200 lbs. superphosphate 
100 lbs. oottonseed meal 
P.p.m. 
1 • 53 
P.p.m. 
1.5S 
P.p.m. 
1.73 
P.p.m. 
1.09 
P.p.m., 
I.IE 
P. p.m., 
1.40 
2 Crop residues removed 1.40 1.69 1.71 0.40 0.73 1.19 
3 Ho treatment - oheok 1.67 1.7S 3.16 0.62 1.14 1.64 
4 200 lbs. superphosphate 2.05 a,84 1.44 0.71 0.65 1.64 
5 4 tons manure 1.70 2.8ij 3.60 0.62 0.86 1.90 
6 STo treatment - checlc 1.91 1.04 1.09 1.13 0.34 1.10 
7 200 lbs. saperphosphate 
4 tons manure 1.9S ^5.22 2.67 0.96 1.60 2.06 
8 107 lbs. rock phosphate 2.42 2.47 1.99 1.40 1.08 1.87 
9 107 lbs. rock phosphate 
4 tons manure 2.65 4.90 4.00 4^00 0.86 3.28 
10 Ho treatment - check 2.i57 4.63 2.77 1.23 1.04 2.41 
Average 1.96 2.66 2.42 1.20 0.93 
Table S4. - Amount of nitrate nitrogen in parts per million in soil under 
rotated oowpeas, May to September, 1925 
Plot 
Ho, Treatment per acre 
May 
26 
June 
26 
July 
25 
Aug, 
28 
Sept. 
30 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
1.58 
P.p.Dl. 
1.95 
P.p.m. 
0.89 
P.p.m. 
1.38 
P.p.m. 
0.98 
P.p.m. 
1.36 
2 Crop residues removed 0.89 1.24 0.52 0.80 0.37 0.78 
3 Ho treatment - check 1.22 1.07 0.57 0.87 0.40 0.83 
4 200 lbs. superphosphate 0.97 1.23 1.20 0.47 0.44 0.86 
6 4 tons manure 1.00 1.56 3.13 0.83 0.25 1.35 
6 Ko treatment - check 1.42 0.93 0.97 0.44 0.59 0.87 
7 200 lbs. superphosphate 
4 tons manure 
2.49 1.60 1.67 0.72 0.76 1.45 
8 107 lbs. rock phosphate 2.04 1.19 1.20 0.67 0.53 1.13 
9 107 lbs. rock phosphate 
4 tons manure 2.57 2.48 3.43 1.33 2.44 2.45 
10 ITo treatment - check 2.65 1.42 2.06 1.20 1.31 1.73 
Average 1.68 1.48 1.56 0.87 0.81 
Table 35. - of nitrate nitrogen in parts per million in soil luider 
oontinuous ootton. May to September, 19E5 
•^lot 
llo. Treatment per acre 
Kay 
26 
June 
26 
July 
25 
Aug. 
28 
Sept. 
30 Average 
1 200 lbs. superphosphate 
100 lbs. oottonseed. meal 
P.p.m. 
1.03 
P.p.m. 
0.54 
P.p.m. 
0.75 
p. p.m. 
0.35 
P.p.m. 
0.29 
P.p.iTi.  
0.59 
2 Crop residues removed. 0.87 0.41 0.56 0.30 0.20 0.47 
3 Ho treatment - oheok 0.84 0.32 0.53 0.26 0.22 0.43 
4 200 lbs. superphosphate 1.58 0.32 1.00 0.67 0.36 0.79 
5 4 tons manure 1.20 1.16 0.81 0.67 0.98 0.96 
6 Ko treatment - check 0.63 0.22 0.89 0.38 0.47 0.50 
7 200 lbs. superphosphate 
4 tons manure 1.05 0.23 1.76 0.67 1.33 1.01 
8 107 lbs. rook ijhosphate 1.53 0.25 1.19 0.63 0.50 0.82 
9 107 lbs. rooic phosphate 
4 tons manure 0.87 0.36 1.75 0.63 1.00 0.92 
10 Ho treatment - cheok 1.90 0.41 1.24 0.94 0.62 1.02 
Average 1.14 0.42 1.05 0.55 0.60 
Table 26. - Amount of nitrate nitrogen in parts per million in soil under 
continuous oorn, Ha^/- to September, 19E6 
Plot 
Ho. Treatment per acre 
May 
17 
June 
16 
July 
17 
Aug. 
17 
Sept. 
17 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
f.p.m. 
4.22 
P.p.m. 
4.25 
F.p.m. 
4.37 
P.p.m. 
12.11 
P.p.m. 
5.52 
P.p.m. 
6.29 
2 Crop residues removed 5.24 4.18 4.56 10.39 4.72 5.82 
S Ko treatcient - check 5.22 2.42 8.00 11.48 6.99 7.04 
4 200 lbs. superphosphate 4.64 3.06 7.27 12.50 7.69 7.02 
5 4 tons manure 6.41 6.31 12.22 14.81 7.25 9.22 
6 Uo treatment - check 4.70 4.22 2.82 12.12 5.46 6.09 
7 200 lbs. superphosphate 
4 tons manure 7.26 7.44 15.53 15.56 6.72 10.50 
8 107 lbs. rook phosphate 4.87 6.96 18.08 19.05 5,51 10.89 
9 107 lbs. rock phosphate 
4 tons manure 4.07 10.52 21.92 17.78 5.80 12.02 
10 Ko treatment - check 6.73 10.00 15.69 14.65 7.42 10.90 
Average o • 25 6.05 11.15 14.15 6.22 
Table 37. - Amount of nitrate nitro^^en in parts per million in soil under 
rotated cotton. May to 3epteml)er, 1926 
Plot 
Ho. Treatment per aore 
May 
17 
Jime 
16 
Jxily 
17 
Aug. 
17 
Sept. 
17 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
3.87 
P.p.m. 
6.40 
P.p.m. 
15.41 
P.p.m. 
13.11 
i-,p,m, 
10,00 
P.p.m, 
9,76 
2 Crop residues removed 4.22 6.33 11,64 14.29 9.22 8,94 
3 Ko treatment - oheok 4,45 6.30 16.58 18.39 7,46 10,64 
4 200 lbs. superphosphate 5.69 6.81 11.90 12.40 7,25 8,81 
5 4 tons manure 5,99 6,54 25.40 15.09 13.16 13,24 
6 Ko treatment - check 4.45 4.62 22.80 14.29 9.66 11,16 
7 200 lbs. superphosphate 
4 tons manure 6.92 8.53 21.62 22.35 13,42 14,57 
8 107 lbs. rock phosphate 6.03 5.56 11.85 16,00 6,56 9,20 
9 107 lbs. rock phosphate 
4 tons manure 5.20 8.23 26.59 7,66 8.13 11.16 
10 Ho treatment - cheok 6.71 4.64 14.36 20.30 12.90 11.78 
Average 5.35 6.30 17.82 15,39 9.78 
Tal3lQ 28. - Amount of nitrate nitrogen in parts per million in soil under 
rotated oowpeas, May to September, 19B6 
Plot 
Ho. Treatment per acre 
May 
17 
Jujie 
16 
July 
17 
Aug. 
17 
Sept. 
17 Average 
1 200 lbs. superpliosphate 
100 lbs. cottonseed meal 
P.p.m. 
4.56 
P.p.m. 
5.49 
P.p.m. 
13.22 
P. p. m« 
24.52 
P.p.m. 
13.33 
P.p.m. 
12.22 
2 Crop residues removed 4.40 6.74 5.41 8.33 5.71 6.12 
3 ITo treatment - oheok 3.68 8.42 5.63 9.76 7.69 7.04 
4 200 lbs. superphosphate 4.48 8.40 20.00 21.05 10.53 12.89 
5 4 tons manure 5.71 13.01 14.23 13.33 17.70 12.80 
6 Ho treatment - oheok 3.04 6.40 6.37 6.90 4.88 5.52 
7 200 lbs. superphosphate 
4 tons manure 
6.90 11.15 15.56 E9.63 13.33 15.31 
8 107 lbs. rook phosphate 4.00 15.17 16.30 17.78 11.76 12.96 
9 107 lbs. rook phosphate 
4 tons manure 7.66 13.91 15.56 25.00 25.00 17.43 
10 iJo treatment - oheok 7.29 12.03 12.31 20.00 11.11 12.55 
Average 5.25 10.07 12.36 17.63 12.10 
Table 39. - Amount of nitrate nitrogen In parts per million in soil under 
rotated oorn. May to Septoialsor, 19E6 
Plot 
Uoo Treatment per aore 
May 
17 
June 
16 
Jxily 
17 
Aug. 
17 
Sept. 
17 Average 
1 200 Iba. superphosphate 
100 Iba, cottonseed meal 
P.p.m. 
6.09 
P.p.m. 
6.00 
P.p.m. 
11.30 
P.p.m. 
20.61 
P.p.m. 
S.06 
P.p.m. 
10.19 
2 Crop residuea removed 6.52 6.71 9.52 18.96 13.99 10.74 
'6 Ho treatment - cheok 5.71 6.67 9.76 22.52 11.83 11.50 
4 200 lbs. superphosphate 5.79 8.42 11.83 22.86 11.36 12.05 
5 4 tons manure 5.79 10.00 20.00 26.67 9.30 14.35 
6 Ko treatment - oheok 5.84 9.20 17.39 20.51 11.76 12.96 
7 200 lbs. superphosphate 
4 tons manure 6.37 7.27 15.72 23 c 33 14.18 16.28 
8 107 lbs. roolc phosphate 6.81 9.58 16.78 26.67 9.36 13.64 
9 107 lbs. rocic phosphate 
4 tons manure 6.86 8.74 19.05 36.26 16.26 17.45 
10 No treatment - oheok 6.26 B.89 19.05 22.86 10.70 13.56 
Average 6.00 7.96 14.94 26.23 11.78 
lalale 40. - Amount of nitrate nitrogen in parts per million i2i soil under 
oontinuous ootton, Majr to September, 1926 
Plot 
So. Treatment per acre 
laay 
17 
June 
16 
July 
17 
Aug. 
17 
Sept. 
17 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.ra. 
5.36 
P.p.ra, 
7.77 
P.p.m. 
20.51 
P.p.III. 
13.23 
P.p.m. 
8.70 
P.p.ra. 
11.13 
2 Crop residues removed 3.94 6.31 5.93 7.14 6,41 5.95 
3 IJo treatment - check 5.76 6.08 6.32 5.00 6.29 5.89 
4 200 lbs. superphosphate 4.65 7.90 10.67 6.90 8.00 7.62 
6 4 tons manure 6.22 10.32 14.13 11.70 9,95 10.46 
6 Kg treatment - oheok 3.94 8.42 17.78 12.70 8.47 10.26 
7 200 lbs. superphosphate 
4 tons manure 6,15 12.31 30.19 18.18 12.35 15.84 
8 107 lbs. rook phosphate 6.58 11.43 17.20 10.71 7.46 10.68 
9 107 lbs. rook phosphate 
4 tons manure 6.21 10.60 19.51 9.64 9.39 11.07 
10 no treatment - oheok 5.96 8.21 20.20 15.09 8.10 11.51 
Average 5,48 8.94 16.24 11.04 8.51 
Table 41, - Amount of nitrate nitroj^en in parts per million in soil undei' 
continuous oorn. May to Septeraljer, 1927 
Plot 
Ho. Treatment per aore 
May 
18 
June 
18 
July 
18 
Aug. 
18 
Sept. 
23 Avera^ 
1 200 li)s. saperphosphate 
100 lbs. oottonseed meal 
jf .p.m. 
2.70 
P.p.m\ 
2.41 
P.p.m. 
2.44 
P.p.m. 
2.25 
P.p.m. 
4.35 
PjiP.m. 
2.83 
2 Crop residues removed 2.78 2.17 2.35 2.22 4.55 2.81 
3 No treatment - check 2.78 2.13 2.53 2.38 4.55 2.87 
4 200 lbs. superphosphate 4.35 2.25 2.86 2.38 4.88 3.34 
5 4 tons manure 4.65 3.85 2.94 £.38 5.71 3.91 
6 Ko treatment - oheok 3.45 2.44 £.82 2.27 4.35 3.07 
7 200 lbs. superphosphate 
4 tons manure 5.13 2.38 3.£8 2.38 5.56 3.75 
8 107 lbs. rock phosphate 5.26 2.13 2.56 2.50 5.00 3.49 
9 107 lbs. rock phosphate 
4 tons manure 7.14 2.74 2.94 2.35 6.25 4.29 
10 No treatment - check 6.25 2.90 3.33 2.50 6.06 4.21 
Average 4.45 2.54 2.81 2.36 5.13 
Table 42. - Amount of nitrate nitrogen in parts per million in soil under 
rotated ootton, May to September, 1927 
Plot 
Ho, Treatment per acre 
May 
18 
June 
18 
July 
18 
Aug. 
18 
Sept. 
23 Average 
1 200 lb s. aup erpho sphate 
100 lbs. cottonseed meal 
P.p.m. 
9.09 
P.p.m. 
9.52 
P.p.m. 
2.35 
P.p.m. 
2.08 
P.p.ia. 
6.90 
p.p.m. 
5.99 
2 Crop residues removed 4.76 0.33 2.50 2.11 5.00 4.54 
3 Sfo treatment - oheok 7.14 8.33 2.63 2.33 5.41 5.17 
4 200 lbs. superphosphate 7.84 9.09 2.99 2.27 7.69 5.97 
5 4 tons manure 11.76 13.33 2.70 2.63 6.78 7.44 
6 Ho treatment - oheok 9.20 11.11 2.67 2.35 6.90 6.47 
7 200 lb s• sup erpho sphate 
4 tons manure 10.81 13.79 2.94 2.35 7.41 7.46 
8 107 lbs. loclc phosphate 8.S2 10.81 3.33 2.20 7.69 6.47 
9 107 lbs. rook phosphate 
4 tons manure 9.09 11.36 3.33 2,35 7.41 6.71 
10 Uo treatment « cheoJc 8.89 11.11 6.00 2.50 8.89 7.28 
Average 8.70 10.68 S.04 2.32 7.01 
Table 43. - Amount of nitrate nJ.trogen in parts per million in soil under 
rotated oov/peas, May to September, 19£7 
Plot 
Ho. Treatment per acre 
May 
18 
June 
18 
July 
18 
-
• 
! 
ttO
Qo 
; 1 1 
Setjt. 
23 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
7.27 3.92 
P.p.m* 
2.63 
P.p«mk 
2.74 
P.p.m. 
8.33 
Jr'.p.m. 
4.98 
2 Crop residues rsnored 5.00 3.13 2.38 2. 70 5.71 3.78 
3 No treatment - cjheolc 5.00 3.51 2.38 2« 82 5.63 3.87 
4 200 lbs. superphosphate 4.65 4.55 2.50 2.78 6.45 4.19 1 
5 4 tons manure 6.67 5.41 2.56 2.90 13.33 6.17 if! 1 
6 No treatment - Gheck 6.06 4.44 2.60 2.53 7.14 4.55 
7 200 lbs. superphosphate 
4 tons manure 8.51 4.65 3.51 3.77 9.09 5.91 
8 107 lbs. rook phosphate 8.16 2.78 2.86 3.13 9.52 5.29 
9 107 lbs. rock phosphate 
4 tons manure 11.11 3.46 2.86 3.33 13.33 6.82 
10 Ho treatment - check 8.33 3.77 2.60 3.03 6.90 4.93 
Average 7.08 3.96 2.69 2.97 8.54 
Table 44. - Amotmt of nitrate nitrogen in parts per million in soil under 
rotated corn. May to September, 1927 
Plot 
No. Treatment per acre 
May 
18 
June 
18 
July 
18 
Aug. 
18 
Sept. 
18 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P.p.m. 
S.39 
P.p.m. 
4.55 
P.p.m. 
2.63 
P. p .m. 
2. SO 
P.p.m. 
7.55 
P.p.m. 
4.12 
2 Crop residues removed S.13 4.44 2.86 2.38 9.76 4.51 
3 Ho treatment - check 5.56 2.70 2. 56 2.67 7.55 4.41 
4 200 lbs. superphosphate 3.85 4.00 2.63 3.48 7.69 4.33 
5 4 tons manure 5.88 6.25 2.86 2.35 8.00 5.07 
6 No treatment - check 5.56 6.25 2.94 2.05 7.02 4.76 
7 200 lbs. superphosphate 
4 tons manure 7.69 7.41 3.77 3.02 10.53 6.48 
8 107 lbs. rook phosphate 8.33 4.26 2.86 2.35 8.70 5.30 
9 107 lbs. rock phosphate 
4 tons manure 16.67 20.00 4.55 6.53 16.67 12.88 
10 No treatment - check 14.29 20.00 4.26 8.00 10.53 11.42 
Average 7.44 8.09 3.19 3.53 9.40 
Taljle 45. - Amount of nitrate nitrogen in parts per million in soil under 
continuous ootton. May to September, 1927 
Plot 
50. Treatment per acre 
May 
18 
June 
18 
July-is Aug. 18 Sept. 23 Average 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 
P«p.m. 
7.69 
if'.p.m. 
6.90 
P.p.m. 
2.63 
P.p.m. 
2.78 
P.p.m. 
4.17 
P.p.m. 
4.83 
2 Crop residues removed 5.36 5.88 2.13 2.63 3.13 3.83 
3 ITo treatment - check 7.14 5.56 2.22 2.60 4.55 1 4.41 
4 BOO lbs. superphosphate 6.71 7.69 2.04 2.38 3.57 4.28 
5 4 tons manure 9.52 6.67 2.78 3.23 4.26 5.29 
6 Bo treatment » cheok 8.33 8.33 2.38 2. 78 4.17 5.20 
7 200 lbs. superphosphate 
4 tons manxire 9.52 8.33 2.90 3. 64 6.25 6.13 
8 107 lbs. rook phosphate 8.33 10.63 2.70 3.13 6.00 5.94 
9 107 lbs. rook phosphate 
4 tons manure 8.33 6.45 2.63 4.00 6.00 5.28 
10 No treatment - check 6.25 10.53 3.85 3.85 4.08 5.71 
Average 7.62 7.69 2.63 3.10 4.42 
Tal}le 46. > Mtrlfloatiou of ammoni'um oalphate iu soil oolleote& 
June 16, 1926 
Plot Amount and pei ?oentai?e of n3 Ltrogen nitrifj Led 
Ho. (Continaous (Rotated (Rotated (Rotated (Continuous 
corn. cot :on) cowp^ >a3} 00 zz i) 00 ttonj 
Mg. P.Ot. Mg. P.Ot. Mg. P.Ot Mg. P.Ot. Mg. P.Ot. 
1 2.25 10.8 2.76 9,2 3.66 12.2 6.40 21.3 4.90 16.3 
2 1.84 6.1 3.16 10.5 1.71 . 
to 4.95 16.5 4.67 15.6 
3 2.33 7.8 1.84 6.1 2.41 8.0 3.29 11.0 5.62 18.7 
4 1.92 6.4 3.24 11.1 2.72 9.1 3.63 12.1 5.18 17.3 
5 3.46 11.5 5.23 17.4 5.13 17.1 4.71 15.7 2.97 9.9 
6 2.01 6.7 2.66 8.9 2.75 •
 
cr» 3.11 10.4 3.73 12.4 
7 4.35 14.5 4.15 13.8 4.88 16.3 4.61 15.4 6.39 21.3 
8 3.39 11.3 3.00 10.0 4.53 15.1 3.67 12.2 6.34 21.1 
9 5.09 17.0 3.39 11.3 3.78 12.6 2.46 8.2 8.35 27.8 
10 3.56 11.9 1.65 5.5 1.09 3.6 1.66 5.5 3.86 12.9 
Average 3.12 10.4 3.12 10.4 3,27 10.9 3.85 12.8 5.20 17.3 
Table 47. - Hitrlfioation of anunonl-um salphata in soil oolleoted 
July 17, 1926 
Amount fiuzd pe:i roentage of nil brogen nitrified 
Plot Continuous . Rotated Rotated Rotated Continuous 
Ho. 00 rx 1 OOttG m oowp^ pas 00 rz oott< >n 
Mg, P.ot. Mg. P.ot. Mg. P.ot. Mg. P.ot. Mg. P.ot. 
1 4.93 16.4 3.59 12.0 5.69 19.0 3.87 12.9 6.65 22. 2 
2 2.81 9.4 2.35 7.8 5.17 17.2 4.89 16,3 5.86 19.5 
3 2.94 9.8 1.82 6.1 3.42 11.4 3.21 10.7 6,64 22.1 
4 2.9S 9.8 2.30 7.7 4.96 16.5 4.19 14.0 6,70 22.3 
5 4.26 14.2 6.25 20.8 5.30 17.6 6.00 20.0 8.59 28.6 
6 4.24 14.1 3.43 11.4 4.01 13.3 3.56 11.9 6,73 22.4 
7 5.11 17.0 5.05 16.8 6.29 21.0 8.43 28.1 9.88 32.9 
8 S,13 10.4 3.16 10.5 5. 74 19.1 5. 56 18.5 12.31 41.0 
9 6.32 El.l 5.94 19.8 3.71 12.3 2.83 9.4 9.81 32.7 
10 1.05 3.5 1.26 4.2 2.96 9.9 1.65 5.5 5.67 18.9 
Average 3.77 12,6 3.52 11.7 4.73 15.7 4.42 14.7 7.68 26.3 
Q?al3le 48. - Hitrlfioatlon of anmonlum sulphate in soil oolleoted 
August 17, 1926 
Continuous 
com 
Amount aind 
itotated 
ootton 
per pent 
I Sot 
i;e of nitrogen nitrifiei, 
tat'e^' 
oowpeas 
Rotated 
P.ot. 
14.7 
11.2 
11.9 
10.7 
17.3 
9.3 
18.2 
9.4 
13.7 
10.0 
12.6 
oom 
Continuous 
ootton 
Average 
Mg. 
4.40 
3.36 
3.56 
3.22 
5.19 
2.79 
5.46 
2.83 
4.10 
2.99 
3,79 
Mg. 
9.22 
4.45 
6.16 
8.06 
14.82 
5.02 
12.31 
7.92 
13.02 
. 55 
8.15 
P.ot. 
30.7 
14.8 
20.5 
26.9 
49.4 
16.8 
41.0 
26.4 
43.4 
1.8 
27.2 
10.05 
5.83 
7.02 
6.23 
8.67 
6.66 
13.04 
8.22 
8.61 
4.06 
7.86 
P.ot. 
33.5 
19.4 
23.4 
20.8 
28.9 
22.9 
43.5 
27.4 
28.7 
13.5 
26.2 
Mg. 
10.65 
5.44 
7.06 
8.38 
12.43 
8.28 
12. 67 
11.13 
8.13 
2.98 
8.51 
P.ot. 
35.5 
18.1 
23.5 
27.9 
41.4 
20.9 
42.2 
37.1 
27.1 
. 9.9 
28.4 
Mg. 
10.43 
7.06 
8.10 
6.45 
13.12 
8.86 
17.23 
9.32 
19.04 
5.16 
10.48 
"pTo^ 
34.8 
23.5 
27.0 
21.5 
43.7 
29.5 
57.4 
31.1 
63.5 
17.2 
34.9 
Table 49, - Mtrl float ion of ammonium sulphate in soil oolleoted 
September 17, 1926 
Amount and percentage of nil irogen nitrified 
Plot Continuous Rotated Rotated Rotated Continuous 
Ho. 00 rz 1 oottc >n oowp< )as 003 •n 00tt<3 tn 
Mg. P.ot. Mg. l^.ot. Mg. P.ot. Mg. P.ot. llg. P.ot. 
1 5,89 13.0 5.67 18.9 5.13 17.1 8.16 27. E 8.22 27.4 
2 1.97 6.6 2.93 9.8 4.19 14.0 6.50 18.3 6.25 20.8 
3 2.33 7.9 3«42 11.4 3.23 10.8 6.28 17.6 5.82 19.4 
4 2«,94 9.8 4c27 14.2 7.28 24.3 8.86 29.6 9.20 30.7 
5 6.93 19.8 8.68 28.9 6.92 19.7 11.57 38.6 11.60 38.3 
6 2.63 8.8 4«91 16l4 4.77 16.9 6.96 19.9 6.30 21.0 
7 6.78 19.3 8.66 28.9 8.67 28.9 11.08 36.9 11.26 37.5 
8 3.89 13.0 5o59 18.6 8.34 27.8 9.06 30.2 9.25 30.8 
9 4.65 15.2 9.19 30.6 6.59 22.0 11.69 39.0 12.29 41.0 
10 2.38 7.9 .93 3.1 1.75 5.8 3.93 13.1 4.19 14.0 
Average 3.63 12.1 5.43 18.1 5. 59 18.6 8.11 27.0 8.43 28.1 
Table 50» - Nltilf ioatlou of ammouium sulphate in samples of soil taken under 
oontluuous corn, Jime to September, 1926. Milligrams of nitrogen 
in 100 gr^ms of dry soil 
Amount and percentage of nj itro^jen nitrified 
Plot Jtme July August September Average 
No. 16 17 17 i-s f 
Mg. P.ot. Mg. P.ot. Mg. P.ot. Mg. P. ct. Mg. P.ot. 
1 3.25 10.8 4.93 16.4 4.40 14.7 3.89 13.0 4.12 13.7 
2 1.84 6.1 2.81 9.4 3.36 11.2 1.97 6.6 2.49 8.3 
S Z.2S 7.8 2.94 9.8 3.56 11.9 2.38 7.9 2.80 9.3 
4 1.92 6.4 2.93 9.8 3.22 10.7 2.94 9.8 2.75 9.2 
5 3.46 11.5 4.26 14.2 5.19 17.3 5.93 19.8 4.71 15.7 
6 2.01 6.7 4.24 14.1 2.79 9.3 2.63 8.8 2.92 9.7 
7 4.25 14.5 5.11 17.0 5.46 18.2 5.78 19.3 5.17 17.2 
8 3.39 11.3 3.13 10.4 2.83 9.4 3.89 13.0 3.31 11.0 
9 5.09 17.0 6.32 21.1 4.10 13.7 4.55 15.2 5.01 16.7 
10 3.56 11.9 1.05 3.5 2.99 10.0 2.38 7.9 2.49 8.3 
Average 3.12 10.4 3.77 12.6 3.79 12.5 3.63 12.1 
fable 51. ~ Mtxlfloatlon of ammoziitun sulphate in samples of soil taken im&er 
rotated ootton, Jane to September, 1926. Milligrams of nitrogen 
in 100 grams of dry soil 
Amount and peroenta/^ of ni LtrORen nitrifj led 
Plot June July Axigost ieptember Average 
Ho. 16 17 17 17 
Mg. P.Ot. Mg. P.Ot. Mg. P.Ot* Mg. P.Ot. Mg. P.Ot. 
1 2.76 9.2 3.59 12.0 9.22 30.7 5.67 18.9 5.31 17.7 
2 3.16 10.5 2.35 7.8 4.45 14.8 2.93 9.8 3.22 10.7 
3 1.84 6.1 1.82 6.1 6.16 20.5 3.42 11.4 3.31 11.0 
4 3.32 11.1 2.30 7.7 8.06 26.9 4.27 14.2 4.49 16.0 
5 5.23 17.4 6.25 •
 
00
 
14.82 49.4 8.68 28.9 8.75 29.1 
6 2.66 8.9 3.43 11.4 5.02 16.8 4.91 16.4 4.01 13.4 
7 4.15 13.8 5.05 16.8 12.31 41.0 8.66 28.9 7.54 24.9 
8 3.00 10.0 3.16 10.5 7.92 26.4 5.59 18.6 4.92 16.4 
9 3.39 11.3 5.94 19.8 13.02 43.4 9.19 30.6 7.89 26.3 
10 1.65 5.5 1.26 4.2 .55 1.8 .93 3.1 1.10 3.7 
Average 3.12 10.4 3.52 11.7 8.15 27.2 5.43 18.1 
Taljl® 52. - Hitrifioation of ammonitua stilphate in samples of soil talcen imder 
rotated oowpeas, Jmie to September, 1926. Milli^ams of nitrogen 
In 100 grams of dry soil 
Amoiint 
Plot June Jiily Aiigast September Average 
Ho. 16 17 17 t 17 
Mg. P.Ot. Us* P.Ot. Mg. P.Ot. Mg. P.Ot. ^g. P.Ot. 
1 3.66 12.2 5.69 19.0 10.05 33.5 5.13 17.1 6.13 20.5 
2 1.71 5.7 5.17 17.2 5.83 19.4 4.19 14.0 4. S3 14.1 
3 2.41 8.0 3.42 11.4 7.02 23.4 3. 23 10.8 4.02 13,4 
4t 2.72 9.1 4.96 16.5 6.23 20.8 7.28 24.3 5.30 17.7 J 
< 
5 5.13 17.1 5.30 17.6 8.67 28.9 5.92 19.7 6.26 20.8 ' 
6 2.75 9.2 4.01 13.3 6.86 22.9 4.77 15.9 4.60 15.3 
7 4.88 16.3 6.29 21.0 13.04 43.5 8.67 28.9 8.22 27.4 
8 4.53 15.1 5.74 19.1 8.22 27,A 8.34 27.8 6.71 22.4 
9 3.78 12.6 3.71 12.3 8.61 28.7 6.59 2S.0 5.67 18.9 
10 1.09 3.6 2.96 9.9 4.06 13.5 1.75 5.8 2.47 8.2 
Average 3.27 10.9 4. 73 15.7 7.86 26.2 5.59 18.6 
ed 
Table 53. - Hi tri float ion of ammonium sulphate in samples of soil taken under 
rotated oorn, June to September, 1926, Milligrams of nitrogen in 
100 grams of dry soil 
Amoimt and pel 'oentage of ni jrogen nitrified 
Plot June July Augast September Average 
Ho. 16 17 17 1^ f 
Mg. ^•at. Mg, P.ot. Mg, P,ot, Mg. P,ot, Mg, P.ot, 
1 6.40 21.3 3,87 12,9 10,65 35.5 8,15 27.2 7,27 24,2 
2 4,95 16,5 4', 8 9 16,3 5,44 18.1 6,50 18.3 5,19 IV.3 
3 3, 29 11,0 3,21 10,7 7,06 23.5 5,28 17,6 4,71 2,5.7 
4 3.63 12.1 4,19 14,0 8,38 27,9 8,86 29,5 6,26 20,9 
5 4.71 15.7 6,00 20,0 12, 43 41,4 11,57 38.6 8.68 28.9 
6 3.11 10.4 3,56 11,9 8,28 20.9 5,96 19.9 4.73 15.8 
7 4.61 15,4 8.43 28 ,1 12,67 42,2 11,08 36,9 9.20 30.6 
8 3.67 12.2 5,66 18,5 11,13 37.1 9,06 30,2 7,35 24.5 
9 2,46 8,2 2-83 9,4 8.13 27.1 11,69 39,0 
00 CM 
•
 20,9 
10 1.66 5.5 1,65 5,5 2.98 9,9 3,93 13,1 2,55 8,5 
Average 3.85 12,8 4,42 14,7 8.51 28.4 8,11 27,0 
Table 54. - Mtrifioatlon of ammonium sulphate in samples of soil talcen under 
oontinuous cotton, June to September, 1926. Milligrams of nitrogen 
in 100 grams of dry soil. 
Amoxmt and percentage of nitre ?gen nitrified 
Plot June July August September Average 
Ho. 16 1' f 1' L7 
Mg. P.ot. Mg. . 
•p o
 . lAg. P.ot. Mg. P.ot. Mg. Bot. 
1 4.90 16.3 6.65 22.2 10.43 34.8 8.22 27.4 7.55 25.2 
2 4.67 lo. 6 5.86 19.5 7.06 23.5 6.25 20.8 5.96 19.8 
3 5.62 18.7 6.64 22.1 8.10 27.0 5.82 19.4 6.54 21.8 
4 6.18 17.3 6.70 22.3 6.45 21.5 9.20 30.7 6.88 22.9 
5 6.97 23.2 8.59 28.6 13.12 43.7 11.50 38.3 10.05 33.5 
6 3.73 12.4 6.73 22.4 8.86 29.5 6.30 21.0 6.40 21.3 
7 6.39 21.3 9.88 32.9 17.23 57.4 11.26 37.5 11.19 37.3 
8 6.34 21.1 12.31 41.0 9.32 31.1 9.25 30.8 9.30 31.0 
9 6.35 27.8 9.81 32.7 19.04 63.5 12.29 41.0 12.37 41.2 
10 3.86 12.9 5.67 18.9 5.16 17.2 4.19 14.0 4.72 15.7 
Average 5.60 18.7 7.88 26.3 10.48 34.3 8.43 28.1 
H 0 Ot 
1 
Table 55. - Mtri float Ion of ammonium sulphate alone ami with oaloltun oarl>onate 
in soil obtained tinder continuous oorn. May to September, 1927, 
Milligrams of nitrogen in 100 grams of diy soil 
May 
18 
June 
18 
July 
18 
Augast 
18 
September 
23 
r 
Average 
Plot 
Ammonj 
salphs 
L\u& 
ite 
Acomoz 
sulpl 
lium 
late 
Axiimonj 
siilph£ 
.um 
ite 
Ammonluin 
saiphate 
Ammonium 
sxilpiiate 
ijmonium 
saiphate 
No. ' Alone GaCOg Alone GaGOg Alone GaGOg Alone C&COg Alone CstCO^ Alone CaGOg 
Mg. Mg. Mg. lAg* Mg. Mg. Mg, ilg. Mg, Mg. Mg. Mg, 
1 1.06 49.73 7.57 27.93 3.33 24.77 2.63 17,96 4.07 21.30 3.73 28,34 
2 3.42 46.53 4.78 26.10 1.33 16.43 1.29 8.87 1.59 13.43 2.48 22. ZL 
3 6.13 58.54 4.79 26.81 1.75 17.60 1.55 12.75 1.69 10.66 3.18 25,27 
4 10.68 66.23 6.03 27.95 2.02 20.77 1.76 12.75 1.85 17.37 4.47 29.01 
5 11.44 58.36 8.88 29.03 3.28 24. 71 3.33 23.02 3.93 24.43 6.17 31.91 \ 
6 4.56 55.22 4.76 25.73 1.39 15.10 1.24 7.65 1.98 13.85 2.78 23.51 
7 13.78 70.92 29.61 3.84 24.67 3.33 22.49 4.44 27.22 5.08 34.98 
8 9.09 56.61 26.45 3.32 24.74 2.45 19.75 4. SO 25.82 3,87 30.67 
9 19.29 70.72 30.03 3.87 27.48 2.81 16.43 4.00 25.69 5.99 34.07 
10 7.19 58.20 22.18 2. 79 24.67 2.02 18.98 2.97 19.39 2,99 28.68 
Average 8,65 59.07 3.68 27.17 2.69 22.09 2. 24 16.07 3.10 19.92 
Sable 56. - Hi til float! on of ammonium sulphate alone and with oalolxim carbonate 
in soil obtained under rotated cotton, May to September, 1987, 
Milligrams of nitrogen in 100 grmns of diy soil 
• 
May 
18 
June 
18 
July 
18 
Atagust 
18 
September 
23 Average 
Plot 
Mnoni 
sulpha 
.xun 
ite 
AmmonJ 
sulphE 
.\im 
ite 
iUomonJ 
sulpht 
.um 
ite 
Axononj 
sulpht 
.um 
^te 
Ammoz 
sulpi 
ilum 
late 
Ammonj 
sulph{ 
Lum 
ite 
27o • Alone c!adOg Alone CaCO^ Alone tiaCiOg Alone CaCOg Alone CaC0;3 Alone flaflOs 
Mg. Mg. Mg. Mgo Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. 
1 4.65 27.26 5.81 26.45 2.40 33.10 3.24 19.40 3.38 29.61 3.90 27 .16 
2 2.25 24.52 4.91 25.48 1.22 24.75 1.08 12.29 2.39 23.31 2.39 22.07 
S 2.06 24.29 5.58 26.56 3.31 18.97 1.59 12.93 2.02 18.69 2.91 20.29 
4 2.38 28.20 6.90 27.66 2.97 25.34 1.76 20.61 3.40 27.00* 3.68 25.76 
5 S.73 29.59 7.00 29.44 3.46 26.76 2.58 19.74 4.32 33.81 4.22 27.87 
6 3.24 25.04 5.65 26.29 1.72 21.96 1.77 15.64 2.34 30.56 2.94 23.90 
7 5.17 27.49 8.06 30.88 4.21 26.02 2. 54 24.77 5.51 32. 59 5.10 28.35 
8 4.66 28.58 7.85 29.69 3.48 22.39 2.79 23.04 4.67 28.64 4.59 26.47 
9 4.41 29.39 7.20 31.65 3.12 29.08 2.27 18.63 4.26 27.04 4.25 27.16 
10 3.21 24.11 4.70 24.53 2.00 14.43 1.31 15.52 1.89 16.66 2.62 19.05 
Average 3.69 26.85 6.37 27.86 2.79 24.28 2.09 18.26 3.42 27.69 
Table 57. - Hitrification of ammonium salphate alone and iwitai calcium carbonate 
in soil obtained under rotated cowpeas. May to September, 1927. 
Jililligraas of nitrogen in 100 grams of dry soil 
• 
May 
18 
June 
18 
tTiily 
18 
Augast 
18 
September 
23 Average 
Plot 
A^onj 
sulph£ 
Lum 
ite 
Ammox 
sulpl 
litim 
late 
Aranonium 
sulphate 
Ammcnitun 
salphate 
Amonium 
sulphate 
Amnonitun 
sulphate 
Ho. • Alone GaOOg Alone CadOg Alone C&GOg Alone CaOOg Alone Cai3Gg Alone Ca(30g 
Mg. ilgo Mg. Mg. iig. Mg. Mg, Ilg. Mg, Mg. 
1 4.65 27.05 4.93 24.61 1.66 20.15 1,86 24.73 2.74 30.42 3.16 25,39 
B 2,79 24.50 3,26 29.10 1.19 19.76 1,17 17,59 1.58 21.65 1,99 22, 52 
3 2,42 24.50 3.59 30.90 0.95 12.26 1,33 18,95 1.61 25,C8 1,98 22.33 
4 4.74 23.35 4.35 32.88 0.64 12,41 2,02 22,45, 2,39 27,13 2,80 23.64 * H 
5 5.58 27.50 6.50 32.79 1.95 21.97 2,92 20,01 4,29 33,15 4.25 29.08 ® 
6 3.70 20.E3 3.7E 29.86 0,82 14,24 1,60 21,49 1,92 19,29 2.35 21.02 
7 5.82 26.93 5.95 29.84 4.19 26.68 3.19 29.93 3.81 26.87 4. 59 28.05 
6 S.90 22.44 5.28 29,13 2.06 24,71 2,19 26.00 2.67 25.36 3.22 25.62 
9 S.99 27.06 5.27 29.07 2.10 19.71 3.00 25.98 0.62 20 .,41 2.99 24.44 
10 2.29 18.04 2.17 12.61 0.77 9,00 0.95 7.63 3.48 9,11 1.93 11.27 
Average S.99 24.16 4.50 28.08 1,62 18,09 2.02 22.48 2.51 23,85 
Sable 58. - M trifle a ti on of ammonlTim sulphate alone and with oaloium carbonate 
in soil obtained, under rotated corn. May to September, 1927, 
Milligrams of nitrogen in 100 grams of dzy soil 
• kay 
18 
June 
18 
July 
18 
August 
18 
September 
23 Average 
Plot 
Ammonl 
sulpha 
Luffl 
ite 
Ammoz 
sulpl 
lium 
late 
Ammoz 
sulpl 
lium 
^ate 
Aioaozij 
sulphf 
.um 
Ute 
AiononJ 
salpht 
.um 
ite 
Ajomnozij 
sulphs 
.um 
kte 
Ho. * Alone daOOQ Alone Alone daCOg Alone GaCOg Alozie GSLGOQ Aione (^aCOg 
Mg» Mg. Mg. Mg. Mg. . .Mg. Mg. Mg. Mg. Mg. Mg. Mg, 
1 8.28 24.66 6.69 29.40 2. 47 27.13 3*22 24.14 4.74 30.50 5.08 27.16 
2 7.50 22.94 5.97 24.87 4.37 24.71 1.55 16.43 2.29 19.02 4.33 21.59 
3 7.28 23.54 5.58 27.03 2.87 28.32 3.07 19.73 4.15 *3.59 4.61 24.66 
4 9.23 25.26 7.80 28.17 5.84 26.40 2.43 ao.o6 3.70 20.97 5.80 24.17 
5 8.34 25.73 9.38 28.36 4.84 24.71 2. 27 27.54 4.76 15.87 5.91 24.44 
6 6.20 2.3.54 7.07 27.95 4. 71 24.40 2.30 22. 52 3.33 20.04 4.72 23.69 
7 9.23 26.63 9.26 21.48 3.19 21.36 3.03 29.11 5.20 26, 73 5.98 25.06 
8 5.75 24.17 5.90 16.97 3.88 33.05 2.72 25.41 3.26 25.45 4.30 25.01 
9 7.26 23.65 4.25 19.74 4.81 21.52 1.43 24.99 3.95 26.90 4.34 23.36 
10 3.57 23.57 1.31 18.00 1.50 24.57 1.12 23.01 2.00 20.69 1.90 21.96 
Average 7.27 24,37 6.32 24. 20 3.85 25.62 2.31 23.29 3.74 20.98 
^Probably eui error, not included in average 
Table S9, - Hitrlfloation of ammoxiium salphate alone and. with oalolxun oarl^onate 
In soil obtained vinder continuous ootton, to September, 1927. 
Milligrams of nitrogen in 100 grams of diy soil 
May 
18 
June 
18 
j'uly 
18 
Au@ist 
18 
Sep tember 
23 Avera^ 
Plot 
Ammoi 
sulpl 
lium 
late 
AmmonJ 
salphi 
Lum 
^te 
Ammon] 
sulpha 
Lum 
xte 
Amnoi 
salpi 
lium 
State 
Aimaonium 
sulphate 
Ammonium 
sulphate 
So. Alone Cail/O^ Alone CaCO^ Alone CaCOg Alone CaCOs Alone CaCOg Alone C&COg 
Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. Mg. 
1 6.58 32.56 4.87 30.59 1.82 18.26 3.63 25.36 3.08 19.58 4.00 23.27 
2 3.11 33.95 4.13 20.92 1.26 11.02 1.49 20.57 1.30 17.54 2.26 20.80 
3 3.35 35.00 4.16 21.92 1.10 13.67 1.30 15.86 1.33 16.21 2.25 20.53 
4 5.68 35.14 6.18 22.22 .86 10.67 2.04 26.08 2.09 19.64 3.37 22.75 1 
1-
5 7.82 36.09 6.91 22.32 1.56 20.56 2.46 29.09 3.02 24.57 4.35 26.53 H C 
i 
6 5.12 25.48 4.49 21.39 .67 9.76 1.45 19.33 1.51 19.99 2.65 19.19 
7 5.99 34.76 6.11 25.14 1.81 14. aD 2.91 25.28 3.69 23.19 4.10 24.51 
8 3.33 30.42 4.44 18.00 .87 16.40 1.96 24.08 2.63 18.73 2.65 21.53 
9 7.94 33.65 6.11 19.76 1.78 16.69 1.95 24.60 4.00 23.31 4.36 23.60 
10 3.54 28.79 2.17 19.57 .65 13.13 1.34 16.28 1.97 17.45 1.93 19.04 
Average 5.25 32.58 4.96 21.18 1.24 14.44 2.05 22.65 2.46 20.02 
Table 60. - Hydrogen-Ion conoentration of soil samples collected 
May 18, 1927 
Plot 
Ho. 
Treatment per acre Continuous 
com 
Rotated 
com 
Continuous 
cotton 
Rotated 
cotton 
Rotated 
oowpeas 
PH pH pH pS pH 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 6 .5  6.3 6.5 6.5 6 .4  
2 Crop residues rotaoved 6.5 6 .5  6.6 6.6 6 .4  
2 No treatment - oheok 6.5 6 .6  6.4 6 .6 6,4 
4 200 lbs. superphosphate 6 .5  6.6 6.5 6.5 6.5 
6 4 tons manure 6 .5  6 .3  6.6 6.5 6 .5  
6 Ho treatment - check 6.3 6.3 6 .6 6.5 6.5 
7 200 lbs. superphosphate 
4 tons manure 6 .4  6 .4  6.4 6.4 6 .4  
8 107 lbs. rook phosphate 6 .4  6 .2  6 .3  6.4 6 .4  
9 107 lbs. rook phosphate 
4 tons manure 6 .4  6.0 6 .5  6.5 6 .2  
10 Ho treatment - check 6.2 6.0 6 .2  6.4 6 .2  
Table 61. - Hydrogen-ion oonoentration of soil samples oolleoted 
June 18, 1927 
Plot .  
Ho. 
Treatment per aore Continuous 
com 
Rotated 
corn 
Continuous 
cotton 
Rotated 
cotton 
Rotated 
cowpeas 
pH pH pH pfl pH 
1 200 lbs. superphosphate 
100 lbs. oottonseed meal 6« 6 6 .6  6.4 6,S 6.4 
2 Crop residues removed 6.5 6 .7  6.6 6.3 6 .4  
S Ho treatment - check 6.6 6.7 6.6 6 .3  6 .3  
4 200 lbs. superphosphate 6 .4  6.6 6. 6 6 .4  6.6 
5 4 tons manure 6 .6  6 .6  6 .6 6.S 6.5 
6 Ho treatment - check 6.5 6.9 6 .5  6.3 6.4 
7 200 lbs, superphosphate 
4 tons manure 6 .5  6.6 6 .5  6 .3  6. 6 
8 107 lbs. rock phosphate 6 .4  6 .5  6 .4  6.2 6.4 
9 107 lbs. rook phosphate 
4 tons manure 6 .5  6.0 6 .4  6.3 6 .2  
10 Ho treatment - check 6.4 6.0 6.0 6 .2  6 .2  
Table 62. - HycLrogan-ion oonoentratiou of soil samples collected 
July 18, 1927 
Plot 
So. 
Treatment per acre Continuous 
corn 
Rotated 
com 
Continuous 
cotton 
Rotated 
cotton 
Rotated 
cowpeas 
PH pH pH pH pH 
1 200 lbs. superphosphate 
100 lbs. cottonseed meal 6 .4  6.6 6 .8  6 .4  6.2 
2 Orop residues removed 6.5 6 .6  6 .8  6.7 6.5 
3 Eo treatment - check: 6 .6  6.5 6 .9  6.6 6.5 
4 200 lbs. superphosphate 6 .4  6.6 6.7 6.7 6 .2  
5 4 tons manure 6 .5  6.6 6.8 6 .6  6 .6  
6 Ho treatment - cheo^ 6.5 6 .7  6.6 6.5 6.6 
7 200 lbs. superphosphate 
4 tons manure 6 .6  6.6 6.5 6 .6  6.5 
8 107 lbs. rock phosphate 6 .5  6.4 6 .5  6 .5  6.4 
9 107 lbs. rock phosphate 
4 tons manure 6 .5  6.1 6.7 6.5 6.3 
10 Ho treatment - checsk 6 .4  6.1 6.3 6 .2  6 .2  
Table 63. - Hydrogen-ion oonoentration of soil samples oolleoted 
August 18, 1927 
Plot 
Ko. 
Treatment per acre Continuous 
00 m 
Hotated 
00 m 
Continuous 
ootton 
Rotated 
ootton 
Rotated 
oowpeas 
pri ••"•pit pH pH PK ' 
1 200 IToa. superphosphate 
100 lbs. oottonseed meal 6 .6  6.3 6.6 6»4 6 .2  
2 Crop residues removed 6.8 6 .3  6.6 6 .4  6,4 
3 IIo treatment - oheok 6.8 6 .4  6.6 6 .5  6 .4  
4 200 lbs. superphosphate 6 .6  6 .3  6.6 6 .4  6.4 
5 4 tons manure 6.7 6 .5  6 .6  6.5 6.5 
6 No treatment - ohecik; 6 .8  6 .5  6.6 6 .4  6.4 
7 200 lbs. superphosphate 
4 tons manure 6 .6 6 .2  6 .5  6.6 6.6 
8 107 lbs. ro(^ phosphate 6 .5  6 .2  6.5 6.4 6«4 
9 107 lbs. rook phosphate 
4 tons manure 6. 6 6 .0  6 .5  6.4 6 .3  
10 Uo treatTAent - oheolc 6 .6  6 .0  6 .2  6 .4  6«2 
Table 64. - Yield of lint ootton per acre in 1925, 1926, and 1927 
Plot Treatment per acre Contlm LOUS OO-iiton Rotated oo1 :ton 
Ho, 1925 1926 1927 1925 1926 1927 
1 200 lbs. superphosphate 
100 lbs. oottonseed meal 
!Pounds 
59 
Pounds 
381 
Pounds 
188 
Pounds 
236 
Pounds 
263 
Pounds 
156 
2 Crop residues removed 57 288 142 201 263 113 
lio treatment - ohsok 56 275 150 183 200 111 
4 200 lbs. superphosphate 58 313 162 198 256 104 , 
5 4 tons manure 58 381 193 221 363 215 1:^ 
CTI 
123 1 6 Eo treatment - oheak 49 288 152 202 281 
7 200 lbs. superphosphate 
4 tons maimre 48 350 197 191 325 217 
8 107 lbs. rook phosphate 46 388 181 186 313 159 
9 107 lbs. rook phosphate 
4 tons manure 49 375 197 191 313 179 
10 So treatment - ohecik 54 301 173 199 238 
Table 65. - Yield of corn per acre In 1926 and 1927 
Plot llJrealsaent per acre Gontlnuo us oorn Rotated com 
Ho. •"1927 1926 1927 
Bushel 8 Bushels Bushels Bushels 
1 200 lbs. superphosphate 
100 Ihs. cottonseed meal 18.5 17.9 25.5 35.5 
2 Crop residues removed 15.2 16.1 20.1 31,8 
3 No treatment - oheck 18.6 18,6 22.0 35,0 
4 200 lbs. superphosphate 16.9 19.1 18.1 34.5 
& 4 tons manure 22.9 21.8 21.6 35,7 
6 ISO treatment - ohe(&: 15. 7 15.0 12.0 35,2 
7 200 lbs. superphosphate 
4 tons manure 23.5 21.5 22.1 30,8 
8 107 lbs. rook phosphate 13.7 11.7 16,1 33,3 
9 107 lbs. rook phosphate 
4 tons aanure 17.3 19,1 17,1 23,6 
10 Ho treatment - check 13.4 10,1 13,5 32,7 
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Table 66. - Percentage of capillary water in 
soil samples taken Ma^ 86, 1925 
Plot 
Ho. 
Continu­
ous 
oorn 
Rotated 
com 
Rotated 
ootton 
Rotated 
oowpeas 
Continu­
ous 
ootton 
P.ot .  P. ot« P.ot .  P.ot .  .P.ot .  
1 •j! • 0.40 * * 0.80 
2 0.80 0.00 
3 0.00 0.00 
4 0.00 0.00 
5 0.80 0.00 
6 1.21 0.4D 
7 2.04 • 0.40 
8 1.21 0.40 
9 0.80 0.00 
10 1.62 0.00 
*Soil vmder tliese orops was air-dry. 
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Table 67# • Peroontage of oapillary water in 
soil somples taken June 26, 1925 
Plot 
lo. 
Continu­
ous 
00 rn 
Rotated 
com 
Rotated 
CO tton 
Rotated 
oovTpaas 
Continu­
ous 
ootton 
^*.ot. P.ot .  P.ot .  !)?.ot. P.ot .  
1 4.89 5.63 6.38 3.44 4.16 
2 7.14 5.63 5.63 4.16 4.89 
Z 7.14 6.38 7.14 4.89 3.44 
4 6.38 4.89 4.89 4.16 4.89 
5 6.38 5.63 4.16 4.16 4.89 
6 6.76 4.89 5.63 3.44 7.14 
7 6.38 5.63 5.63 4.16 6.38 
8 7.62 6.38 4.89 4.16 4.16 
9 6.76 5.63 4.89 4.16 4.89 
10 7.14 4.89 5.63 4.16 4.89 
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lable 68. - Percentage of oaplllaiy water in 
soil samples taken July 25, 1925 
Plot 
Ho. 
Gontizni-
ous 
oom 
Rotated 
oorn 
Rotated 
cotton 
Rotated 
oowpeas 
ContLna-
ous 
cotton 
P .Ota P.ot .  P.ot .  P.ot .  P.ot .  
1 2.04 1.01 0.50 0.25 0.25 
2 2.04 2.04 0.50 0.00 0.00 
3 . 1.52 0.75 0.50 0.00 0.00 
4 1.26 0.00 0.50 0.00 0.00 
5 2.04 1.01 0.50 0.25 0.25 
6 1.62 1.01 0.25 0.50 0.50 
7 2.56 1.52 0.50 0.25 0.25 
8 2.56 1.52 1.04 0.50 0.50 
9 2.56 0.50 0.50 0.50 0.50 
10 2.56 0.25 0.50 0.50 0.50 
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Sable 69. - Percentage of oapillary water in 
soil samples taken August 28, 1926 
Plot 
No. 
Continu­
ous 
com 
Rotated 
corn 
Rotated 
ootton 
Rotated 
oowpeas 
Gontiua-
ous 
ootton 
P.ot .  P.  ct .  P.ot .  P.ot .  P.ct .  
1 ,8 .04 7.99 8.04 7.64 7.99 
2 9.28 7.99 7.70 8.87 7.18 
3 8.28 8.10 7.68 8.16 6.69 
4 8.34 7.64 7.80 7.46 6.83 
6 8.46 7.76 7.36 7.41 6.96 
6 8.46 7.62 7.4L 7.29 7.28 
7 7 .93 8.16 7.62 6.66 6.66 
8 8.81 9.17 9.36 7.99 7.81 
9 9 .06 7.41 7.99 7.18 7.4L 
10 8.22 6.32 7.41 6.49 6.78 
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Table 70, - Percentage of capillary water in 
soil samples taken September 30, 1925 
Plot 
Ho. 
Contina-
ous 
com 
Rotated 
com 
Rotated 
cotton 
Rotated 
cowpeas 
Continu­
ous 
cotton 
P.ct .  P.ot .  P.ot .  P.ot . .  P.ct .  
1 3.35 4.32 3.03 5.37 3.30 
2 3.89 3.73 3.14 3.09 3.51 
3 4.16 4.28 3,35 3.50 2.05 
4 • 3.62 3.84 2.88 2.40 2.72 
5 2.82 3.73 3.30 2.72 2.98 
6 3 .62 3.95 3.89 2.93 3.25 
7 2 .82 3.52 2.09 2.40 3.35 
8 2.88 4.05 2.88 2. 56 4.05 
9 3.30 4.16 2.30 3.57 2.66 
10 3.62 4.05 2.98 2.14 3.19 
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Table 71. - Peroentage of capillary water in 
soil samples taken May 17, 1926 
Plot 
No. 
Continu­
ous 
corn 
Rotated 
00tton 
Rotated 
oo\i9peas 
Rotated 
oorn 
Continu­
ous 
ootton 
P«ot« P.ot .  P.ot .  P.ot .  P.ot .  
1 10.9 12.4 11.6 11.7 13.1 
2 10.9 12*4 10.9 11.9 12.5 
3 11,1 11.4 10.9 11.5 13.5 
4 11.2 12.9 11.7 11.1 13.0 
5 12.3 14.2 12.1 11.6 13.6 
6 11.7 IS.l 10.3 11.4 12.4 
7 12.6 13.6 12.0 10.1 12.3 
8 11.4 14.4 11.1 10.9 11.7 
9 11.8 15.1 13.6 10.5 12.2 
10 12.7 13.9 12.7 10.7 11.1 
- 122 -
Tat»le 72. - Percentage of capillary water in 
soil samples taJcen June 16, 1926 
Plot 
Ko. 
Continu­
ous 
com 
Rotated 
cotton 
Sotatod 
coTijpeas 
Rotated 
com 
Continu­
ous 
cotton 
P.ot .  P.ot .  P.ct .  P.ot .  P.ot .  
1 7.8 8.6 9 .4  8.0 8.3 
2 6.6 9 .1  8.1 9.4 8 .3  
3 6.7 7.9 7.8 7.1 9.9 
4 6.4 9.1 9.2 8.0 9 .2  
5 7.3 9.7 9 .9  8 .1  9.8 
6 8 .2  9 .2  9.1 7.5 8.6 
7 7.1 10.1 9.7 6.6 8.8 
8 7.5 9 .5  9 .3  7.2 8.8 
9 8 .1  11.0 11.0 7.5 7 .9  
10 9.5 10.9 9.9 7.9 7.6 
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Sable 73. - Percentage of capillary water in 
soil samples taken July 17, 1926 
Plot 
No. 
Continu-
OllS 
oom 
Ro tateci. 
cotton 
Rotated 
oowpeas 
Rotated 
00 rn 
Continu­
ous 
cotton 
P.ct .  P.ct ,  P.ct .  P.ct .  P^ct .  
1 6.0 5 .5  5.5 5 .4  3 .5  
2 5.5 5.7 2 .5  6.0 2 .6  
S 5.0 7.6 1.5  5.4 2.7 
4 5.7 7 .3  4,7 5 .7  4 .5  
6 5.0 7.8 3.5 6.7 2.9 
6 5 .4  11.4 2.2 6.4 5.7 
7 5.8 10.2 5.3 5,7 4.6 
8 7 .1  8 .2  3.4 7 .0  3. 4 
9 6 .2  10.2 3.1 7.0 4 .0  
10 8.0 7.4 4.1 7.6 3 .5  
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Table 74. - Percentage of oapillary water in 
soil samples taken August 17, 1926 
Plot 
So. 
Continu­
ous 
com 
Rotated 
ootton 
Rotated 
oonpeas 
Rotated 
oom 
Continu­
ous 
ootton 
P.ot .  P.  ot .  P.ot .  P.ot .  P.ot .  
1 Z.l 1.0 1.2 2.8 0.9 
2 4.7 1.1 0.6 4.4 1.0 
3 4.9 1.2 0.8 3.8 0.8 
4 4.0 0.9 0.7 3.8 0.9 
5 3 .2  1 .2  1.1 3.0 0.9 
6 4.8 1.1 1.0 4.0 1.3 
7 3.0 1.1 1.0 5.0 1 .0  
8 3.0 0.9 0.8 4.0 1.2 
9 2 .7  0.9 1.3 3.4 0.8 
10 3.7 0 .8  0.9 2 .3  0.9 
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Table 75, - Percentage of capillary water in 
soil samples taken September 17,1926 
Plot 
lo. 
Continu­
ous 
oorn 
Ro tated 
cotton 
Hotated 
oowpeas 
Rotated 
oorn 
Continu­
ous 
ootton 
P.ot .  P.ot .  P.  ot .  P.ot .  P.ot .  
1 S.2 4.7 2.7 3 .7  5 .5  
2 2.0 4.7 1 .5  5.8 5 .5  
S 4f»4i 4.9 1 .4  3.3 5.2 
4 2.8 4 .3  2.8 2.5 5.6 
5 2.5 4.6 2.5 3 .4  4.3 
6 3.7 4 .6  1 .3  4.2 4.6 
7 2 .8  3,S 2.1 3.1 4.1 
8 2.9 3.8 2.2 2 .9  4.0 
9 2 .2  3.2 1.8 3.2 4.3 
10 2.8 2.8 2.0 4.0 4 .4  
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Table 76. - Peroontage of capillary water in 
soi l  sacij^es taken May 18,  19 27 
Plot 
no. 
Continu­
ous 
corn 
Rotated 
cotton 
Rotated 
oovpeas 
Rotated 
com 
Conti nu-
ous 
cotton 
P •  etc  P.ct .  P.ot .  P.ot .  P.ct .  
1 9.8 10.9 10.9 9.6 11.9 
2 10.2 10.4 11.0 9.9 11.6 
' 3 10.3 10.7 10.3 11.0 11^2 
4 10.S 10.4 10*4 9.5 9.6 
5 10. 0 10.9 11.3 10.3 11.9 
6 10.8 10.6 10.8 10.5 9.6 
7 10.9 11.7 11.0 10.4 11.5 
8 11.6 11.9 10.8 11.0 9.3 
9 10.6 11.6 11.2 10.8 11.2 
10 11.8 11.6 10.5 10.8 10.4 
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Table 77. « Percentage of oaplllary water In 
soil samples taken June 18, 1927 ; 
Plot 
]?0. 
Continu­
ous 
corn 
Rotated 
cotton 
Rotated 
oov;pe as 
Rotated 
corn 
Continu­
ous 
cotton 
P.ct« P.at .  P.  ot .  P.ot .  P.ct .  
1 7.9 11.2 7.9 8 .2  10.8 
2, 8 .4  11.0 9.1 8.0 11.0 
3 8.8 10.0 8.9 7.0 10.8 
4 9.2 9i l  9 .5  7 .5  11.4 
5 9 .1  11.4 8.2 8.0 10.6 
6 9 .1  10.1 8.6 7 .5  11.5 
7 7 .4  10.7 8.4 8 .5  10.4 
8 8.6 10.6 8.5 8 .2  11.2 
9 l.'d 10.9 8.0 9 .8  10.6 
10 8.5 10.1 8.8 9.6 10.0 
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Table 78o • PeroQiatas© of oapillai^ water la 
soil aaxajjlcs talcen J\2ly 18, 1^^2? 
i?lot 
Ho* 
Oontlim-
oua 
corn 
Kotatad 
cotton 
Rotatod 
co??poa8 
Ro tat ed. 
corn 
Gontlnuf-
ous 
cotton 
P.ct i*  PaOt* ^ J?, tit. i'.oi. r.ot .  
1 3c7 2.G 2.6 2.7 
8 5.1 2*0 X.6 4.6 3.0 
3 4,9 5.1 2.6 3.7 ; S.l 
4 S.S ;5.6 i>.7 2.8 
6 s.o 3.S 3.4 i5.4 3 .2  
6 4.0 2o7 3,3 4.7 3.2 
7 E.9 3.5 3.8 4.4 2. 5 
8 3.1 2.5 3.0 4.0 2.9 
9 2.x 7.3 4.0 2.9 3.0 
10 4e4 7.0 2.2 3.3 3.2 
) 
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Table 79, - Peiraentage of capillary water in 
soil samples taken August 18, 1927 
Plot 
TSo, 
Continu­
ous 
corn 
Rotated 
001 ton 
Rotated, 
oowpe as 
Rotated 
00X31 
Gontixia-
ous 
cotton 
P.ot .  P.ot .  P.ot .  P.ot .  P.ot .  
1 0.1 1.2 1.2 1.1 1.2 
2 1 .6  1 .3  1 .6  1.4 1.1 
3 2.1 1.1 1.3 1.1 0.9 
4 1.8 • 1 .1  1 .4  1.6 1.0 
5 1.1 1.3 1.6 0.8 1.1 
6 1 .8  1 .3  1 .5  0.9 0.8 
7 1 .6  1.3 1.5 1.2 1 .1  
8 1 .3  2.0 1.8 1.3 1.3 
9 1 .6  1 .2  1.3 0.9 1.0 
10 1.6 1 .2  1 .2  1.2 1.0 
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Table 80• - Percentage of capillafy water in 
soil samples tedcen September 19S7 
Plot 
Eo. 
Continu­
ous 
corn 
Rotated 
ootton 
Rotated 
cowpeas 
Rotated 
oom 
Continu­
ous 
ootton 
P.ct .  P.ot .  P.ot .  P.ct .  P.ot .  
1 2,7 2.6 2.9 3.1 3.4 
2 3.1 2.4 3.1 2.5 3.3 
S 3.0 2.6 2.8 3 .0  2.7 
4 2.9 2.7 3 .2  3 .0  2.9 
5 3.1 2.6 3 .3  2.9 3.3 
6 3.1 2.8 2.9 2 .5  3.6 
7 3.1 2.8 3 .3  2.6 3.6 
8 3.5 2.8 3.1 2.5 3 .3  
9 3 .4  2.4 2.9 2.5 3 .6  
10 3.3 2.4 2.4 4.2 3.7 
